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FORMER  SOVIET  REPUBLIC  CAPABILITIES  IN  SPACE  AND  SCIENCE 


by 


Gregory  H.  Canavan 


ABSTRACT 


Recent  Department  of  Commerce,  U.S.  Space  Council,  and 
Strategic  Defense  Initiative  Organization  missions  to  the  Former 
Soviet  Republics  (FSRs)  provided  an  opportunity  to  view  FSR 
capabilities  in  space  and  science  and  explore  possibilities  for 
cooperation  in  developing  the  dual-use  capabilities  of  distributed 
remote  sensing.  This  report  summarizes  the  trips  and  suggests 
promising  areas  for  cooperation. 


I.  INTRODUCTION 

Over  the  summer  I  had  the  opportunity  to  visit  Russia  as  a  member  of  a  Department  of 

Commerce  U.S.-Russia  Space  Commerce  Mission  resulting  from  the  Washington  Summit 

between  Presidents  Bush  and  Yeltsin.  I  later  returned  to  Russia  and  the  Ukraine  as  part  of  a  Space 

Council  delegation  to  attend  technical  meetings  and  visit  scientific  centers  active  in  the  exploration 

of  dual-use  applications  of  distributed  remote  sensing  (DRS)  for  ecological  monitoring. 1  The  final 

trip  was  with  the  Department  of  Defense  (DoD)  Strategic  Defense  Initiative  Organization  (SDIO)  to 

discuss  issues  in  strategic  defense,  stability,  and  dual-use  applications  of  defensive  satellites  for 
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global  awareness,  warning  of  aggression,  and  natural  disasters  with  experts  from  the  FSRs. 

On  returning  from  the  first  trip  I  wrote  a  report  covering  the  places  and  institutions  visited. 
The  report  was  distributed  to  a  number  of  colleagues.  Some  found  it  interesting;  a  few  were 
stimulated  to  suggest  further  areas  for  cooperation,  which  it  was  possible  to  explore  on  the 
successive  trips. 
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This  report  gives  a  brief  summary  of  all  of  the  trips  and  reports.  It  is  written  in  the  hope  of 
stimulating  thought  in  a  wider  community  on  how  better  to  interact  with  the  FSRs,  which  are 
underutilized  to  an  awkward  and  somewhat  ominous  extent.  The  report  first  summarizes  the 
separate  trips  that  were  performed  under  the  leadership  of  the  Department  of  Commerce,  the  Space 
Council,  and  the  SDIO.  It  then  offers  some  cross-cutting  observations  about  travel  and 
communication  before  concluding  with  a  personal  view  of  promising  areas  for  cooperation. 

In  writing  the  summary  report,  my  initial  tendency  was  to  gloss  over  details,  generalize, 
and  rewrite  initial  impressions.  It  is  a  bit  embarrassing  to  admit  even  to  myself  how  much  of  the 
information  passed  me  by  before  I  could  become  adjusted  to  the  size  and  scope  of  the  immense 
space  and  science  establishments  of  the  FSRs.  Recognizing  that  first  impressions  are  sometimes 
the  most  accurate,  I  have  compensated  for  my  tendencies  towards  self  defense  by  appending  the 
actual  trip  reports  as  well,  so  that  those  interested  can  examine  the  details,  personalities,  and 
interactions  to  which  we  were  exposed.  I  am  sure  that  there  are  a  number  of  errors  and 
misunderstandings  in  them.  I  would  appreciate  any  corrections  readers  would  like  to  offer. 

II.  U.S.-RUSSIA  SPACE  COMMERCE  MISSION3  (APPENDIX  I) 

The  U.S.-Russia  Space  Commerce  Mission  was  initiated  by  the  Washington  Summit.  It 
was  led  by  the  Department  of  Commerce;  members  were  from  the  SDIO,  Department  of  Energy, 
Department  of  Transportation,  and  a  number  of  U.S.  industrial  firms.  It  visited  a  large  number  of 
design  bureaus,  institutes,  and  factories  in  and  around  Moscow  and  Saint  Petersburg.  It  was 
supported  by  a  technical  staff  from  those  agencies  and  from  private  contractors,  who  are  compiling 
an  integrated  assessment  of  all  of  the  delegates'  information  and  views.  That  assessment  should, 
when  available,  be  a  useful  preparation  for  subsequent  visitors  who  are  not  so  supported  and 
staffed,  as  the  number  of  possible  collaborators  is  very  large  and  travel  between  them  can  be 
difficult  and  time  consuming. 

The  mission  started  with  meetings  with  the  General  Director  of  the  Russian  Space  Agency 
and  other  high  government  officials  and  a  day  of  briefings  from  the  directors  of  a  large  number  of 
design  bureaus.  That  gave  some  of  us  our  first  grasp  of  the  enormity  of  the  space  enterprise, 
which  is  said  to  now  employ  800,000  people  just  within  Russia.  We  learned  that  over  50%  of 
Russian  launches  are  now  civil,  and  that  last  year's  10  billion  ruble  civil  budget  was  about  as  big 
as  that  for  military  space.  They  discussed  with  considerable  enthusiasm  establishing  new 
complexes  for  ecological  and  environmental  measurements. 

The  briefings  gave  many  of  us  our  first  direct  exposure  to  the  design  bureau  system  that 
executes  this  program.  The  design  bureaus  can  be  thought  of  as  roughly  analogous  to  the  U.S. 
national  laboratories.  Until  last  year,  most  worked  for  the  Ministry  of  Machine  Building,  under 
which  they  served  as  integrating  contractors  with  a  great  deal  of  autonomy  to  design  and  produce 


2 


hardware  at  some  level.  They  still  have  a  great  deal  of  autonomy,  but  they  no  longer  have  a  secure 
base  of  support.  With  the  abolition  of  the  Ministry  of  Machine  Building  and  their  transfer  to  the 
Russian  Space  Agency,  most  are  struggling  to  secure  funding  and  make  ends  meet. 

The  directors,  although  very  good  technically  and  skilled  at  survival  in  the  old  system,  are 
generally  confused  as  to  how  to  get  funding  from  the  new  Russian  Space  Agency  and  largely  at  a 
loss  as  to  how  to  approach  the  U.S.  for  joint  projects,  even  in  their  areas  of  expertise.  The 
briefings  were  long,  technical,  and  detailed;  they  almost  seemed  designed  to  conceal  fruitful  areas 
for  collaboration  rather  than  highlight  them.  There  were  some  notable  exceptions,  as  noted  in  the 
full  trip  report  Some  organizations,  such  as  Lavochkin,  have  some  history  of  cooperation  with 
the  West.  Some,  such  as  Elas,  have  such  obvious  strengths  in  critical  areas  that  their  capabilities 
simply  shine  through  tepid  presentations. 

The  discussions  highlighted  contributions  to  known  projects  such  as  adding  modules  to  the 
MIR  space  station  and  improving  the  developed  Proton,  Zenith,  Energia  booster  and  Buran  shuttle 
systems.  They  mentioned  with  pride  that  the  Russian  Glonas  and  the  U.S.  Global  Positioning 
System  (GPS)  were  being  adopted  as  the  basis  for  navigation  developments,  and  clearly  felt  that 
this  should  be  an  area  of  expansion  for  Russian  space  efforts.  An  area  of  particular  emphasis  was 
the  use  of  decommissioned  military  boosters-particularly  the  SS-18s  and  -25s-for  space  launch, 
because  of  the  ability  of  that  approach  to  both  generate  hard  currency  and  provide  an  incentive  to 
take  them  off  military  alert.  Both  government  and  industrial  members  were  cool  to  that  proposal 
because  of  its  potential  domestic  impact. 

Government  officials  expressed  pride  in  Russian  capabilities  in  robotics,  materials,  and 
medicine.  But  they  admitted  candidly  that  due  to  over-classification,  they  were  not  even  aware  of 
many  Russian  programs.  They  called  for  the  exchange  of  young  scientists  to  reduce  such 
misunderstandings.  They  heralded  the  mission,  saying  that  "this  delegation  will  become  an 
important  signpost  for  cooperation."  But  they  admitted  that  there  are  no  prototype  agreements  for 
cooperation  and  no  policy  for  ownership,  privatization,  or  intellectual  property  rights,  although 
there  are  some  initiatives  in  the  legislature.  Thus,  fundamental  barriers  of  both  military  and  legal 
natures  remain  in  the  way  of  real  cooperation. 

Although  the  budget  for  civil  space  increased  by  more  than  a  factor  of  6  in  the  last  year,  that 
was  about  a  factor  of  2  below  inflation,  which  is  estimated  to  have  been  a  factor  of  20  to  30  over 
that  period.  That  has  forced  the  Space  Agency  to  change  priorities.  Previously  it  had  tried  to 
support  all  of  the  efforts  it  had  inherited;  now  it  will  have  to  prioritize.  It  is  trying  to  do  so 
according  to  "the  priorities  in  basic  research"  and  those  of  the  Russian  National  Academy  of 
Sciences.  The  Space  Agency  knows  it  needs  a  lot  of  external  support.  Thus,  it  is  willing  to  treat 
projects  as  "commercial  if  [it]  is  convinced  that  the  West  will  invest  in  them."  This  gives  Western 
partners  an  enormous  amount  of  potential  leverage  in  determining  which  projects  will  get  internal 
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Russian  subsidies.  They  could  thereby  literally  determine  which  of  the  design  bureaus  will 
survive. 

In  private  sessions,  they  discussed  the  dual  use  of  these  technologies  for  strategic  defense, 
although  they  expressed  a  preference  for  pooling  information  as  a  means  of  pre-empting  missile 
threats.  They  also  favored  releasing  surveillance  data  bases  with  low  resolution  for  civil  purposes. 
They  were  candid  in  discussing  problems  about  the  proposed  collaboration  with  India  on  rocket 
engine  development,  which  appears  to  violate  the  Missile  Technology  Control  Regime  (MTCR). 
They  indicated  a  preference  for  joining  the  MTCR,  but  indicated  that  Coordinating  Committee  for 
International  Export  Control  (COCOM)  restrictions  effectively  exclude  Russia  from  competing  for 
the  commercial  space  launch  business  and  that  if  that  continued,  Russia  would  "have  to  find  an 
outlet  for  its  significant,  cheap  launch  capacity  somewhere"  to  offset  decreases  in  military  orders. 
They  seemed  encouraged  by  recent  discussions  with  U.S.  NASA  Administrator  Dan  Goldin,  who 
had  just  met  with  them. 

At  each  of  the  design  bureaus  we  visited  over  the  next  few  weeks  the  pattern  was  much  the 
same.  We  would  first  tour  their  bureau  museum,  which  showed  all  the  projects  they  had 
contributed  to  in  the  past  and  the  decorations  they  had  won  for  them.  Then  we  would  get  a  lecture 
on  current  projects  from  the  director  and  one  or  two  of  his  top  people.  Then  we  would  get  a  tour 
from  a  few  younger  bright  and  active  scientists.  And  then  we  would  sit  down  for  a  meal,  after 
which  our  hosts  would  ask  us  if  there  was  anything  we  were  interested  in.  It  was  almost  up  to  us 
to  suggest  specific  projects  for  collaboration.  Very  few  of  the  scientists  we  visited  had  any  idea  of 
how  a  real  collaboration  with  the  West  would  have  to  be  put  together.  In  their  defense,  it  should 
be  noted  that  many  of  the  bureaus  we  visited  had  been  denied  contact  with  the  West  until  the  last 
few  years. 

Scientific  Production  Association  (NPO)  Lavochkin  was  an  interesting  example,  because 
of  the  breadth  of  its  capabilities  and  projects.  We  saw  some  impressive  facilities,  competent 
technologies,  and  timely  projects.  We  were  exposed  to  good  scientists  and  program  managers 
who  were  grappling  on  a  daily  basis  with  how  to  formulate  and  advocate  new  projects  within 
Russia  and  with  the  West  to  keep  their  most  talented  people  employed.  They  are  just  making  it. 
The  visit  also  illustrated  the  problems  that  have  been  caused  by  their  isolation.  Simply  due  to  that, 
many  of  their  civil  efforts  seemed  redundant  with  NASA  and  other  programs.  And  many  of  the 
concepts  being  developed  in  Lavochkin's  "reconversion  scheme"  for  shifting  to  civil  applications 
appeared  to  use  dated  technology  or  propose  development  of  components  already  available  in  the 
West.  Just  interchange  should  solve  many  of  those  problems.  But  until  they  are  corrected,  Russia 
will  get  less  than  it  could  from  whatever  it  spends  on  space. 

Lavochkin  also  exposed  us  to  the  informal  networks  between  design  bureaus  that  are 
growing  up  to  replace  the  former  extensive  management  from  Moscow.  It  would  appear  that  these 
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less  formal  collaborations  could  be  a  key  element  in  determining  which  of  the  bureaus  survive  and 
which  don't.  We  learned  more  about  these  networks  as  we  visited  other  apparently  successful 
design  bureaus.  Lavochkin  was  also  typical  in  that  it  could  not  provide  any  of  the  sort  of 
information  about  its  uses  and  sources  of  funds  in  any  format  that  would  be  useful  to  potential 
Western  collaborators.  It  was  suggested  that  they  might  be  well  served  by  the  preparation  of  an 
annual  report  to  summarize  their  activities  as  a  business.  My  guess  is  that  such  a  report  would 
show  them— and  others— as  going  out  of  business  in  a  few  months. 

NPO  Energia  was  interesting  in  that  it  is  a  massive  bureau  with  about  30,000  people, 
which  has  controlled  about  two-thirds  of  civil  space.  It  described  its  well-developed  procedures 
for  managing  very  large  projects  as  subcontracts.  They  could  not  clearly  describe  how  some  of 
their  new  efforts  fit  with  Lavochkin’s  and  others'  proposed  efforts,  with  which  they  seemed  to 
have  large  overlaps.  It  was  remarkable  to  me  that  when  they  took  us  on  a  tour  of  their  Salyut  and 
MIR  modules  and  a  Buran  mockup  in  which  their  universal  docking  module  was  being  tested,  we 
saw  only  three  or  four  people  working.  Overall,  Energia  didn’t  seem  to  be  able  to  describe  itself  as 
a  business  or  indicate  what  it  wanted  from  the  U.S.,  other  than  a  core  role  in  NASA  programs. 

NPO  Machine  Building  was  interesting  to  me  because  it  brought  us  into  contact  with  the 
Almaz  space  station  and  its  synthetic  aperture  radar  (SAR).  The  data  was  moderately  interesting, 
but  what  I  found  useful  was  the  sharp  definition  of  the  barrier  between  civil  and  military 
applications,  which  enabled  some  estimate  of  the  extent  to  which  the  Russian  General  Staff  had 
been  willing  to  make  concessions  to  the  end  of  the  cold  war.  NPO  Machine  Building  plans  to  get 
into  mobile  communications.  They  indicated  that  the  Minister  of  Communication  had  a  competition 
going  with  about  10  bureaus  for  an  improved  communication  system.  It  sounded  like  a  winner 
would  be  picked  in  about  6  months.  The  losers  could  be  in  trouble  in  the  new  system.  They 
looked  like  losers  to  me. 

NPO  Elas  at  Zelenograd  was  interesting  because  it  is  at  the  center  of  space  electronics  for 
much  of  the  FSR  programs  and  because  it  is  at  a  technical  level  that  could  just  about  compete  with 
the  West,  which  is  probably  both  good  and  bad.  They  talked  extensively  about  their  Sokol 
telecommunication  system,  which  is  based  on  decommissioned  military  satellites.  They  had  also 
described  Sokol  in  Washington  in  meetings  before  the  Summit  They  wanted  partners,  but  had  no 
description  of  it  other  than  in  Russian.  They  gave  a  demonstration,  but  it  came  in  about  half  an 
hour  late  and  had  poor  channel  quality.  Fax  was  acceptable,  but  voice  was  of  a  quality  that  might 
not  be  of  interest  now  that  AT&T  has  improved  service  out  of  Moscow.  Because  Elas  has  a  strong 
position  in  space  electronics,  it  is  included  in  a  number  of  networks,  which  gave  us  additional 
insight  They  are  also  developing  visible  and  microwave  sensors  based  on  their  own  electronics  as 
an  alternative  to  decommissioned  military  systems.  They  gave  us  a  cursory  description,  which  is 
discussed  further  below. 
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Khrunichev  Enterprise  was  perhaps  the  best  organized  for  visits.  It  gave  us  a  full  color 
brochure.  The  introductory  quote  by  its  General  Director  that  "Meeting  our  plans  will  guarantee 
success  under  any  and  all  conditions  and  circumstances"  indicated  to  me  that  conversion  is  only 
about  a  brochure  deep  and  that  the  Gosplan  was  alive  and  well  in  the  enterprises.  The  candor  of 
Khrunichev  and  its  partner  KB  Salyut  was  refreshing.  When  asked  if  they  were  the  contact  for  the 
Indian  rocket  deal,  they  said  "yes,  we  are  the  bad  guys."  Seeing  their  high  bay  with  several  MIR 
modules  and  11  Proton  rockets  was  impressive,  but  we  only  saw  a  few  people  working.  Two  of 
them  were  spray  painting  the  hall  to  make  the  displays  prettier  and  the  third  was  just  messing  up  a 
sheet  of  steel. 

The  Institute  for  Chemical  Building  (NIIMASH)  was  suggested  to  us  strongly  by  the 
Director  of  the  Space  Agency.  That  was  interesting,  because  it  just  had  a  bunch  of  big,  old  rocket 
engine  test  stands  and  vacuum  chambers.  But  their  management  was  alert.  When  we  didn't 
indicate  much  of  a  prospect  for  profit,  they  asked  us  to  pay  for  our  own  lunch. 

During  the  Commerce  mission  we  took  some  time  out  to  discuss  strategic  defense  issues 
with  members  of  the  Russian  Academy  of  Sciences.  They  in  turn  instructed  several  of  their 
institutes  to  brief  us  on  their  SDI  projects.  It  was  interesting  to  see  the  varying  extent  to  which 
they  complied,  the  thinness  of  their  basis  for  evaluating  the  status  of  SDI,  and  their  eagerness  for 
cooperation- -particularly  on  U.S.  technology.  Most  of  the  work  was  behind  that  in  the  U.S.,  but 
there  were  enough  small  areas  for  collaboration  to  make  the  side  visits  worthwhile. 

Overall,  the  Commerce  mission  was  quite  successful.  It  exposed  a  large  number  of  U.S. 
scientists  and  program  managers,  many  of  whom  might  develop  actual  financial  interests,  to  a  wide 
spectrum  of  Russian  commercial  space  facilities.  The  summary  report  should  save  others  a  lot  of 
time.  It  should  also  serve  as  a  rough  skeleton  for  piecing  together  an  outline  of  the  civil  Russian 
space  program,  which  is  now  quite  confusing.  With  the  information  we  received  it  should  be 
possible  to  put  the  pieces  together  in  a  way  that  shows  the  actual  control  mechanisms  and  defines 
the  financing  of  the  various  design  bureaus.  Without  that,  a  dollar  added  for  "civil"  space  could 
just  reduce  Russia's  required  spending  for  military  space  by  a  like  amount,  which  it  would  be 
desirable  to  avoid. 

Compared  to  other  pressing  needs,  Russia  does  not  need  a  civil  space  program  of  anything 
like  its  current  size.  Russians  need  food,  decent  housing,  roads,  cars,  schools  and  real  jobs  a  lot 
more.  The  resources  devoted  to  space  are  a  cruel  diversion  from  much  more  pressing  requirements 
that  threaten  the  stability  of  its  current  democratic  government.  The  economic  reforms  of  the 
Yeltsin  regime  have  fallen  heavily  on  the  very  poor;  they  have  also  wiped  out  the  former 
nomenclature  and  reduced  to  poverty  many  of  the  university  intellectuals  who  were  early 
supporters  of  democracy. 
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That  said,  civil  space  is  at  least  one  area  in  which  Russia  has  some  competitive  advantage 
for  hard  currencies  and  technologies.  Their  space  hardware  and  launch  services  really  are  about  an 
order  of  magnitude  cheaper  than  those  of  the  West—largely  because  of  the  subsidies  and  distortions 
cited  above.  Thus,  there  are  some  advantages  for  the  West  in  working  with  Russian  civil  space 
over  the  interval  until  those  subsidies  are  removed.  The  biggest  problem  is  that  neither  the  bureaus 
nor  Koptev  know  how  to  present  themselves  to  potential  customers.  The  bureaus  would  like  to 
simply  switch  from  direction  and  block  funding  from  the  Russian  government  to  direction  and 
block  funding  from  the  West,  and  would  prefer  block  funding  from  the  U.S.  government,  since 
that  vehicle  would  be  a  direct  substitution  for  current  vehicles.  That  would  be  convenient,  but 
would  provide  no  motion  towards  real  commercialization  at  all. 

They  would  be  interested  in  joint  ventures  with  the  West,  but  it  is  not  clear  that  their 
capabilities  and  current  technologies  justify  that.  Their  integral  projects  probably  could  not 
withstand  serious  scrutiny.  On  a  longer  time  scale  it  would  be  preferable  to  involve  real  western 
industries  in  honestly  commercial  ventures  that  responded  to  honest  market  signals  from  the 
Russian  economy. 

The  problem  of  trying  to  actually  convert  Russia's  technological  infrastructure  into  an 
honestly  commercial  venture  is  related  to  that  of  trying  to  commercialize  the  U.S.  military- 
industrial  complex.  But  at  least  in  the  latter  there  is  a  parallel  commercial  market  whose  signals  can 
be  grafted  onto  the  military-industrial  complex  to  provide  pseudo-price  incentives.^ 

In  Russia  there  is  no  price-driven  commercial  sector  whose  prices  can  be  used  to  redirect 
the  military  technological  complex.  The  best  that  can  be  hoped  for  in  the  near  term  is  the  use  of 
foreign  price  signals  to  guide  investment  decisions  within  Russia.  It  is  interesting  that  statements 
that  Russia  is  willing  to  take  Western  indications  of  interest  as  an  indication  of  commercial  appeal 
worth  incentivizing  are  consistent  with  this  overall  approach. 

Conditions  in  Russia  on  the  hard  currency  market  were  quite  pleasant.  There  was  adequate 
food,  good  service,  and  polite  treatment.  That  was  also  generally  the  experience  of  Mission 
members  around  Moscow  and  Saint  Petersburg.  They  felt  safe,  were  treated  politely,  and 
experienced  few  unpleasant  incidents.  Things  were  worse  in  the  soft  currency  sector.  There  were 
few  goods  and  little  food  in  the  produce  markets  in  either  town.  Lines  were  not  as  long  as 
expected,  but  goods  were  fewer  and  of  lower  quality. 

Things  were  even  worse  among  the  poor,  who  have  been  the  hardest  hit  by  recent  inflation. 
Many  have  seen  their  real  wages  reduced  by  factors  of  2  to  6;  they  are  desperate.  Around  the  train 
stations  large  groups  of  travelers  were  trading  and  eating  meats,  fruits,  and  vegetables  that 
Westerners  would  be  reluctant  to  hold  in  their  hands.  Intelligent  people  were  informed  and  open 
about  the  problems. 
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They  understand  the  need  for  reform,  but  feel  that  President  Yeltsin  is  not  even  trying  to  explain 
the  need  to  the  bulk  of  the  population  who  are  being  hit  the  hardest.  They  are  concerned  about 
reaction  this  fall  or  winter. 

in.  TRIP  TO  DUBNA,  RUSSIA,  FOR  GEM,  7-12  AUGUST5  (APPENDIX  II) 

This  memo  reports  on  a  trip  to  Dubna,  Russia,  for  a  meeting  on  Global  Environmental 
Monitoring  (GEM).  It  was  the  fourth  in  a  series  of  non-governmental  and  governmental  meetings 
to  exchange  information  and  explore  joint  projects  in  the  application  of  distributed  remote  sensing 
(DRS)  techniques  for  measurements  of  global  ecology,  awareness,  and  warning  of  aggression. 

The  U.S.  delegation  was  led  by  the  Space  Council;  DOE,  DoD/SDIO,  NASA,  Environmental 
Protection  Agency  (EPA),  Bureau  of  Land  Management  (BLM),  and  Arms  Control  and 
Disarmament  Agency  (ACDA)  sent  delegates. 

The  meeting  provided  a  useful  first  exchange  with  a  large  number  of  scientists  and 
organizations,  some  of  whose  existence  or  functions  were  unknown  a  year  or  two  ago  and  some  of 
whose  capabilities  are  quite  impressive.  The  meeting  introduced  the  U.S.  delegates  to  a  very  large 
number  of  FSR  administrators,  scientists,  projects,  capabilities,  and  interests. 

There  were  topical,  technical  sessions  on  DRS  from  space,  air,  and  ground  as  well  as 
specific  ecological  and  radiological  problems  in  the  various  FSRs,  which  are  staggering.  The  talks 
broke  into  roughly  two  types.  Government  officials,  including  the  Ministries  of  Defense  (MOD) 
generally  noted  that  "now  that  the  cold  war  is  over,  we  look  forward  to  cooperating  openly" 
(particularly  on  U.S.  technology).  Scientists  generally  talked  about  detailed  programs, 
capabilities,  or  measurements,  which  appeared  to  be  both  good  and  relevant. 

There  was  some  discussion  of  the  conversion  of  military  boosters  into  launchers  for  GEM 
DRS  satellites.  This  is  of  great  interest  to  the  FSRs  because  of  its  potential  for  generating  hard 
currency,  but  it  is  a  very  divisive  issue,  because  it  cuts  across  U.S.  commercial  space  issues. 

There  was  no  response,  other  than  the  suggestion  that  it  would  be  appropriate  for  the  FSRs  to  use 
their  converted  boosters  to  launch  their  own  GEM  satellites. 

There  was  also  great  interest  in  flying  advanced  U.S.  sensors,  but  it  was  generally 
recognized  that  this  would  involve  considerable  relaxation  of  tension.  The  feeling  was  that  it  might 
be  more  practical  to  go  through  a  transitional  period  of  several  years  in  which  the  U.S.  and  FSRs 
flew  their  own  sensors,  their  own  boosters,  and  worked  out  means  of  exchanging  data  as  a  step 
towards  greater  cooperation.  There  seemed  to  be  fewer  barriers  to  flying  FSR  sensors  on 
developmental  U.S.  satellites  as  a  way  of  cross-calibrating  dual-use  ecological  measurements. 
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FSR  speakers  discussed  their  plans  for  using  decommissioned  military  satellites  for  GEM 
measurements,  but  did  not  discuss  their  sensors  in  any  detail.  When  asked  why,  it  became  clear 
that  they  had  been  unable  to  get  approval  from  the  MOD  in  time,  indicating  that  the  relaxation  is  far 
from  complete. 

A  key  question  was  who  would  want  to  use  the  new  DRS  capabilities  and  who  would  be 
willing  to  pay  for  them.  All  participants  stressed  the  necessity  of  making  information  available 
promptly  to  all  participants  and  argued  for  taking  advantage  of  the  greater  flexibility  of  non¬ 
governmental  activities.  The  FSRs  seemed  generally  satisfied  with  the  results  of  the  meeting  and 
with  the  use  of  the  World  Laboratory  as  a  vehicle  for  coordinating  Russian  and  FSR  activities 
internally  and  internationally.  There  was  much  talk  about  more  organization  and  more  meetings, 
but  no  commitments  were  made.  It  will  take  some  time  and  exchange  of  written  material  to  digest 
this  one. 

The  questions  left  over  from  the  meeting  were  almost  as  numerous  and  interesting  as  the 
conclusions;  a  few  are  listed  in  the  report.  Partial  answers  to  some  emerged  quickly.  Subsequent 
events  made  it  clear  that  the  Russian  MOD  and  Commonwealth  Independent  States  (CIS)  general 
staff  are  willing  to  let  military  satellites  be  used  for  civil  purposes  and  that  FSR  governments 
regard  the  World  Laboratory  and  its  officers  as  useful  instruments  for  international  coordination. 

The  ecological  problems  in  the  FSRs  are  staggering.  It  would  appear  that  the  GEM  project 
could  contribute  to  them.  It  is  a  bit  less  clear  how  DRS  could  contribute  to  the  pressing  problems 
having  to  do  with  ground  contamination  by  chemical  or  radiological  materials.  It  is  also  unclear 
how  the  U.S.  could  best  interact  with  the  GEM  project.  No  one  from  the  U.S.  stepped  up  to  do 
so. 

Responsibility  and  support  for  space,  air,  and  ground  sensing  are  split  between  the 
Ministry  of  Space  and  Ecology  and  others  in  Russia,  and  split  along  still  other  lines  in  the  other 
FSRs.  Moreover,  their  ministries  appear  to  be  more  interested  in  maintaining  the  overall  space 
enterprise  than  in  supporting  a  new  and  possibly  expensive  thrust  in  ecological  monitoring.  In  the 
FSRs,  as  in  the  U.S.,  aircraft  measurements  are  underutilized  and  subordinated  to  more  glamorous 
space  measurements,  and  ground  sensors  are  developed  but  their  nets  undersized. 

There  appear  to  be  many  opportunities  for  collaboration,  but  the  mechanisms  for 
developing  them  are  still  formative.  Until  they  are  in  place,  the  World  Laboratory,  Ecological 
Station  of  Environmental  Control  (ESCOS),  and  GEM  would  appear  to  serve  as  useful  default 
mechanisms  for  the  exchange  of  the  technical  information  needed  to  define  useful  collaborations. 
The  representatives  at  the  Dubna  meeting  would  appear  to  be  appropriate  contacts  for  such  follow- 

on  exchanges. 
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IV.  TRIP  TO  HARTRON  AND  MYASISHCHEV,  12-13  AUGUST6  (APPENDIX  HI) 

The  trip  to  the  Hartron  Design  Bureau  was  made  to  exchange  information  and  view  first¬ 
hand  Ukrainian  capabilities  for  dual-use  applications  of  DRS,  my  having  been  assured  by  its 
Director  that  it  was  the  center  of  such  activities  in  the  Ukraine.  That  turned  out  not  to  be  the  case, 
but  the  trip  provided  a  useful  look  at  a  competent,  but  detached  design  bureau  in  the  non-Russian 
Former  Soviet  Union  (FSU)  as  it  flounders  in  its  attempts  to  adjust  to  the  loss  of  central  direction. 

The  trip  also  served  to  further  the  information  exchanges  begun  with  the  U.S.-Russia 
Space  Commerce  Mission  of  July  1992,  in  that  Hartron  was  recommended  but  not  available  to  the 
Commerce  delegation.  The  U.S.  delegation,  led  by  EPA  with  members  from  BLM  and  the  DoE 
laboratories,  accompanied  the  Deputy  Director  of  the  World  Laboratory's  Russian  ESCOS,  a 
native  Ukrainian,  who  acted  as  liaison. 

The  Deputy  Director  openly  described  Hartron  as  a  bit  of  pork  that  resulted  from 
Brezhnev's  rise  to  power,  which  succeeded  in  producing  the  inertial  guidance  for  the  first  true 
Soviet  ICBMs  and  has  stayed  at  the  center  of  guidance  and  control  ever  since.  Hartron  is  quite 
good  at  the  hardware-in-loop  simulations  that  it  pioneered  for  complex  systems,  which  are  now 
becoming  popular  in  the  U.S. 

Hartron  admitted  that  orders  from  Moscow  were  decreasing  and  that  orders  from  the 
Ukraine  were  now  70%  of  the  total,  although  they  had  not  lost  any  of  their  1 1,000  people— a  key 
metric  in  the  FSRs.  It  was  privately  said  that  things  were  actually  much  worse-that  they  were 
facing  "terrible  money  trouble."  It  sounded  as  if  they  had  been  cut  adrift.  Their  principal  tie 
appeared  to  be  with  Uzmash,  the  South  Machine  Building  Plant,  also  in  the  Ukraine,  which  is 
much  busier. 

Hartron  showed  us  a  progression  of  technology  up  to  about  what  we  had  seen  at 
Lavochkin  and  Elas,  indicating  more  overlap  than  we  had  been  led  to  expect.  We  toured  a 
production  microelectronics  "clean  room,"  which  was  modest  by  U.S.  standards,  and  saw  an 
actual  Energia  control  system  on  a  test  rack.  They  showed  us  how  they  model  the  Energia  and 
control  it  in  real  time  with  "optimal  algorithms"  whose  "details  are  still  secret"— another  sign  of 
uneven  relaxation. 

Hartron  echoed  the  comment  we  had  often  heard  from  Russian  design  bureau  heads  on  the 
Commerce  trip:  they  had  "had  a  lot  of  visits...they  would  now  like  to  see  some  results..." 

Hartron  has  some  real  capabilities  in  narrow  but  important  control  areas,  but  that  is  not  well  known 
because  of  its  remoteness  and  weakness  in  advertising  them,  which  is  typical  of  FSR  facilities. 

Hartron  understood  the  value  of  the  World  Laboratory  and  its  GEM  project  as  a  vehicle  for 
communication  and  wanted  a  piece  of  it.  The  Ukraine  has  serious  ecological  problems;  the  GEM 
project  could  contribute  to  many,  although  the  major  problems  have  to  do  with  ground 
contamination  by  chemical  or  radiological  materials  for  which  the  application  of  DRS  is 
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unproven.8  The  Ukraine  could  well  be  served  by  first  improving  ground  and  air  measurements. 
There  appear  to  be  opportunities  for  collaboration,  but  the  mechanisms  for  developing  them  are  still 
formative.  Until  they  are  in  place,  the  World  Laboratory,  ESCOS,  and  GEM  would  appear  to 
serve  as  useful  default  mechanisms. 

It  was  very  difficult  getting  from  Dubna  to  Hartron,  which  is  in  Kharkov,  in  the  Ukraine. 
We  were  unable  to  take  a  regular  airline,  overnight  train,  bus,  or  car,  so  we  chartered  a  jet  directly. 
Interestingly,  we  flew  from  the  airport  which  was  to  be  the  site  of  Russia  s  first  international  air 
show  that  weekend,  but  both  on  departure  and  return,  we  were  the  only  plane  in  the  air  over  the 
airport.  That  was  also  the  case  with  Moscow’s  Sheremestvo  Airport,  where  there  was  only  one 
aircraft  on  the  runway  or  taxiway  at  a  time.  There  was  a  good  bit  more  traffic  and  many  more 
passengers  at  the  airport  in  Kharkov,  where  we  saw  perhaps  a  half  dozen  airplanes  at  a  time. 

Since  we  leased  one  of  their  planes,  we  got  a  tour  of  Myasishchev,  a  design  bureau  with  a 
long  but  not  particularly  distinguished  history,  which  is  likely  to  be  shaken  out  in  the  new  regime. 
Its  large  planes  were  not  terribly  successful.  It  had  one  interesting  plane,  the  Geophysica,  which 
is  sort  of  a  heavy,  two-engine  U-2,  which  could  take  reasonably  large  scientific  payloads  up  to 
useful  altitudes.  But  all  they  could  do  was  show  it  to  us  and  ask  if  we  had  any  suggestions. 

V.  TRIP  TO  ELAS  DESIGN  BUREAU,  14  AUGUST^  (APPENDIX  IV) 

This  trip  was  a  follow-up  from  the  Dubna  GEM  that  was  made  to  view  first-hand  Elas  s 
capabilities  for  the  application  of  DRS  dual-use  sensors  to  global  ecology  and  warning  of 
aggression.  It  also  permitted  us  to  follow  up  on  some  questions  from  the  information  exchanges 
begun  with  the  U.S.-Russia  Space  Commerce  Mission.  The  U.S.  delegation  was  led  by  the  Space 
council;  members  were  from  DoD/SDIO  and  DOE.  We  were  hosted  by  Elas’s  Director  and  about 
10  members  of  his  staff. 

Elas  turned  the  tables  on  us:  they  asked  us  to  give  a  presentation  on  U.S.  programs.  After 
a  bit  of  fumbling,  to  the  amusement  of  the  assembled  Russian  experts,  we  got  through  a  top-level 
discussion  of  technology  and  the  rationale  for  dual  uses  of  SDIO  satellites  and  promised  to  provide 
written  materials.  Elas  then  discussed  their  plans  for  using  decommissioned  military  satellites  or 
new  sensors  and  satellites  for  GEM  measurements.  They  still  couldn't  give  details,  but  they  did 
show  some  moderate  resolution  imagery  from  visible  sensors  and  synthetic  aperture  radars.  The 
latter  gave  us  some  insight  into  the  way  informal  networks  are  starting  to  form  between  the  design 
bureaus  that  are  likely  to  survive  to  replace  the  former  central  direction. 

As  a  backup  to  military  satellites  and  data  bases,  Elas  is  developing  new  sensors,  whose 
capabilities  were  something  like  the  visible-near-infrared  part  of  a  Landsat,  based  on  their  own 
advanced  focal  plane,  computer,  and  electronics  technology.  They  would  then  improve  the 
sensors  in  an  evolutionary  manner.  The  simpler  sensors  might  also  be  usefully  flown  on 
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developmental  SDIO  dual-use  satellite  buses  as  a  cross-check  of  U.S.  sensors.  The  weight  and 
power  of  electronics  and  computers  appear  to  be  issues.  Elas  plans  to  put  together  the  scientific 
payloads  and  hand  them  over  to  a  partner  for  integration  and  launch,  "as  they  have  since  the  ’50s." 
They  have  an  ambitious  launch  plan  over  the  decade;  current  launch  options  include  small  rockets 
and  decommissioned  military  boosters.  It  is  not  clear  that  the  financing  for  the  program  is  secure. 

The  meeting  provided  a  useful  exchange  on  dual-use  sensors  with  a  large  number  of 
competent  scientists  from  a  very  good  organization,  which  was  relatively  unknown  a  year  or  two 
ago.  Elas's  people  and  capabilities  are  impressive.  The  ecological  problems  in  Russia  are 
staggering.  If  GEM  can  contribute  to  them,  Elas  could  contribute  to  GEM. 

VI.  CODA  TO  THE  FSR  TRIPS 

All  of  the  design  bureaus  visited  in  the  Commerce  and  DRS  dual-use  trips  appear  to  be  in 
difficult  financial  conditions.  President  Yeltsin's  government  does  not  appear  to  have  any 
appreciation  of  their  problems,  the  outline  of  a  solution,  or  any  interest  in  communicating  its 
concern.  Discussion  of  these  problems  was  open  in  Russia.  It  seemed  to  grow  more  pointed  even 
during  the  interval  between  the  two  trips.  That  appears  to  be  losing  the  support  of  many  of  the 
educated  and  managerial  elites  who  were  influential  under  the  Soviet  Union  and  who  were  early 
Yeltsin  supporters.  Zelenograd,  where  Elas  is  located,  was  the  first  area  to  openly  support  Yeltsin 
during  the  coup. 

The  day  of  the  Elas  visit  there  was  an  article  in  The  Moscow  Times  about  a  meeting  of 
"2,500  factory  directors"  with  the  government  to  "bring  back  aspects  of  the  former  centralized 
command  economy,  including  price-fixing  and  bailouts  for  failing  industries."  There  were 
indications  that  a  number  of  the  design  bureau  directors  whom  we  had  met  with  on  these  trips  were 
involved.  The  Yeltsin  government  did  not  meet  with  them. 

VH.  TRIP  TO  ERICE,  ITALY,  19-24  AUGUST10  (APPENDIX  V) 

This  trip  was  for  a  series  of  International  Seminars  of  the  World  Laboratory.  It  continued 
discussions  begun  there  the  previous  year  on  dual-uses  of  DRS  for  global  ecology  and  warning  of 
aggression. 1 1  The  U.S.  delegation  was  led  by  the  Director  of  DoD/SDIO,  seconded  by  the  Space 
Council;  members  were  from  DOE,  DoD/SDIO,  and  organizations  worldwide.  There  were  three 
main  sessions:  Projects  for  Planetary  Emergencies,  Proliferation  of  Weapons  for  Mass 
Destruction,  and  International  Cooperation  on  Defense  Systems.  All  are  reviewed  in  the  report; 
this  discussion  concentrates  on  the  last,  which  gave  an  opportunity  for  an  initial  technical  exchange 
on  the  Global  Protective  System  (GPS)  proposed  by  the  summit  and  for  an  initial  reaction  on  its 
multilateral  aspects. 
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The  International  Cooperation  on  Defense  Systems  session  involved  Amb.  Cooper, 
Academician  Velikhov,  and  a  host  of  supporters  of  strategic  defenses  from  both  sides.  The  action 
starts  at  the  bottom  of  page  2  of  the  report  with  Amb.  Cooper's  talk,  which  basically  argued  that 
emphasis  is  shifting  from  Mutual  Assured  Destruction  (MAD)  to  proliferation  and  third  world 
threats,  so  that  the  Anti-Ballistic  Missile  (ABM)  Treaty  is  an  anachronism,  and  discussed 
technology  in  exchange  for  concessions  in  the  ABM  Treaty.  He  also  reviewed  the  rationale  and 
main  elements  of  the  current  Global  Protection  Against  Limited  Strikes  (GPALS)  and  the  progress 
of  the  "high-level  group"  discussions  established  by  the  Bush-Yeltsin  summit  to  explore  joint 
U.S.-Russian  defenses,  and  invited  participation  in  dual-use  technologies  for  defense  and  warning 
of  aggression. 

The  Russians  came  back  with  what  appeared  to  be  a  non-response.  The  speakers  did  not 
address  global  defenses;  they  confined  themselves  to  the  issues  and  changes  needed  to  permit 
Russia  to  defend  itself  against  medium  range  third-world  threats,  coming  up  with  a  two-layer 
system  that  looked  much  like  Patriot  plus  Theater  High  Altitude  Area  Defense  (THAAD).  When 
asked  why  they  only  talked  about  theater  defenses  and  not  those  for  intercontinental  threats  to  the 
U.S.  and  others,  they  said  that  they  were  concerned  that  such  discussions  would  get  into  the  area 
of  discussions  for  the  high-level  group;  they  wanted  to  restrict  the  discussions  at  Erice  to 
multilateral  issues.  That  restriction  was  largely  followed  for  the  rest  of  the  meeting.  That  was  a 
surprise  and  disappointment  to  the  U.S.,  which  kept  trying  to  push  them  for  some  concessions. 

By  the  time  the  Russians  did  make  some  concessions,  it  was  unclear  whether  they  could  deliver  on 

them. 

The  summaries  of  the  rest  of  the  talks  indicate  that  the  Russians  have  some  fairly  limited 
ideas  about  what  a  GPS  should  and  could  do  and  apparently  some  fairly  basic  misunderstandings 
about  what  the  real  problems  are.  They  also  have  some  confusion  over  what  stability  means  and  is 
good  for,  which  spills  over  into  their  schizoid  attitudes  towards  changing  the  Treaty.  Those 
concerns  were  reiterated  by  the  worldwide  participants.  It  will  take  some  time  before  we  are  even 
talking  the  same  language.  I  thought  it  positive  that  Cooper  and  Velikhov  encouraged  a  dialogue. 
On  the  whole,  I  think  it  is  going  to  be  a  long,  cold  winter,  and  view  the  situation  as  desperate  but 
not  serious. 

There  was  more  progress  on  the  area  of  dual-use  applications  of  DRS.  Dr.  E.  Teller 
characterized  the  prospects  for  cooperation  in  space  as  "for  the  first  time  real-and  short  term."  He 
argued  for  the  rapid  development  (started  by  the  U.S.  and  Russia)  of  a  worldwide  surveillance 
system  with  as  many  participants  as  possible,^  which  he  wanted  extended  to  weather,  agriculture, 
and  the  like.  Such  a  proposal  (particularly  the  sharing  of  information  and  technology)  was 
strongly  endorsed  by  the  Russians  and  other  FSRs.  It  was  also  embraced  surprisingly  strongly  by 
the  third-world  participants,  leading  to  two  formal  proclamations  of  support. 
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There  was  also  a  thoughtful  and  deep  discussion  of  the  problems  of  the  proliferation  of 
weapons  of  mass  destruction.  It  concluded  that  "The  most  serious  present  problem  in  the  world 
today  is  the  proliferation  of  weapons  of  mass  destruction  [and  that]  A  solution  of  this  problem  has 
become  more  feasible..."  That  declaration  was  endorsed  as  strongly  by  the  second-  and  third- 
world  participants  as  by  the  first-world  participants. 

VIII.  ISSUES 

The  meetings  provided  a  useful  exchange  on  dual-use  sensors  with  a  large  number  of 
competent  scientists  from  around  the  world.  Cross-calibrating  advanced  dual-use  SDIO  sensors 
with  Russian  sensors  on  the  same  developmental  buses  could  be  useful.  Global  ecological 
problems  are  serious.  It  is  clear  that  DRS  could  be  effective  as  a  means  of  following  gross 
changes  over  the  whole  globe  and  that  it  would  be  very  valuable  to  a  large  number  of  developing 
countries  who  could  not  afford  separate  systems.  It  would  appear  that  the  World  Laboratory's 
GEM  project  could  contribute  to  them.  It  is  a  bit  less  clear  how  DRS  could  contribute  to  some  of 
the  serious  but  surface  chemical  and  radiological  issues.  It  is  also  not  clear  how  the  U.S.  could 
best  interact  with  the  World  Laboratory  and  GEM. 

There  are  opportunities  for  collaboration,  but  until  the  mechanisms  are  in  place,  the  World 
Laboratory,  ESCOS,  and  GEM  would  appear  to  serve  as  useful  default  mechanisms  for  the 
exchange  of  the  technical  information. 

Lacking  those  mechanisms  for  cooperation,  the  FSRs  appear  to  be  awkwardly 
underoccupied.  The  design  bureau  structure  resembles  a  large  engine  from  which  some  prankster 
has  removed  all  the  interconnecting  pieces,  leaving  the  major  parts  spinning  to  no  point  other  than 
the  provision  of  subsistence  wages.  Governments  do  not  appear  to  have  any  appreciation  of  these 
problems,  the  outline  of  a  solution,  or  any  interest  in  communicating  their  concern,  which  appears 
to  be  losing  the  support  of  many  of  the  educated  and  managerial  elites  who  were  early  supporters 
of  democratic  reforms. 

The  needs  of  FSRs  are  no  more  legitimate  or  pressing  than  other  underdeveloped  areas  of 
Africa  or  Asia,  whose  problems  are  also  real  and  desperate.  But  with  the  FSRs  in  general,  and 
Russia  in  particular,  it  is  disappointing  to  see  the  possibility  of  the  elimination  of  catastrophic 
threats  and  the  shift  to  productive  commercial  ventures  hampered  by  small  economic  concerns  and 
bureaucratic  issues,  while  the  system  starts  to  slide  slowly  back  to  earlier  modes  of  operation. 

IX.  WORLD  LABORATORY 

In  looking  back  over  the  series  of  meetings  held  to  promote  cooperation  between  the  U.S. 
and  the  FSRs  over  the  course  of  the  summer,  it  is  appropriate  to  note  the  frequent  appearance  and 
integrating  role  of  the  World  Laboratory.  It  stimulated  and  supported  discussion  of  many  of  the 
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issues  that  led  to  the  thaw;  publicized  many  of  the  projects  in  Russia  and  the  other  FSRs  that  are 
now  candidates  for  private  or  governmental  cooperation;  provided  the  connective  tissue  between 
emerging  collaborations;  helped  to  maintain  communication  between  the  Russian,  Ukrainian, 
Kazakh  and  other  science  establishments;  supported  the  technical  interchange  on  dual-uses  of  DRS 
technologies  in  Dubna;  and  brought  together  a  knowledgeable  group  of  experts  to  start  the 
discussioh  of  the  multilateral  aspects  of  GPS  at  Erice. 
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Appendix  I 


Los  Alamos  National  Laboratory  31  July  1992 

Los  Alamos,  New  Mexico  87545  Mail  Stop  E545 

ph.  505  667  3104 

To:  Distribution  FAX  505  665  2014 

From:  G.  Canavan  -  P/AC:92-420 

Subject:  U.S.-Russia  Space  Commerce  Mission  to  Moscow  &  St.  Petersburg 

The  Space  Commerce  mission,  18-29  July  1992,  was  was  performed  as  a 
follow-up  to  agreements  reached  at  the  recent  Bush-Yeltsin  summit.  It  was  led 
by  Jim  Frelk,  Director  of  Space  Commerce,  Department  of  Commerce  (DOC).  The 
members  are  listed  in  the  brochure  (Atttachment  A),  which  was  given  to  all  of 
the  bureaus  and  facilities  visited.  Col.  Pete  Worden,  SDIO  Dep.  Dir  for 
Technology,  was  the  DoD  representative.  I  was  the  DOE  representative.  There 
were  also  representatives  from  DOT,  DOC,  and  about  17  U.S.  industrial  firms, 
largely  DoD  contractors. 

The  DOC  and  the  support  staff  for  the  Mission  fromWJSA  will  prepare  a 
detailed  report  on  all  of  the  facilities  visited  and  briefings  in  1-2  months.  This 
memo  gives  a  preliminary  summary  of  my  impressions  as  background  for 
remote  sensing  meetings  to  be  held  before  then.  It  was  prepared  quickly; 
thus,  some  of  the  observations  are  a  bit  direct. 

The  agenda  for  the  Mission  is  Attachment  B.  Technical  exchanges 
started  on  the  morning  of  20  July  with  an  exchange  between  Frelk  and  Yuri 
Koptev,  General  Director  of  the  Russian  Space  Agency.  Koptev  repeated  at 
some  length  a  number  of  the  points  that  he  had  made  at  the  CSIS  meeting  in 
Washington  last  month.  He  noted  that  over  50%  of  Russian  launches  are  now 
civil,  and  that  last  year's  10  billion  ruble  civil  budget  was  about  as  big  as  that 
for  military  space.  He  discussed  establishing  new  complexes  for  ecological  and 
environmental  measurements. 

Koptev  talked  about  adding  modules  to  MIR  and  continuing  Proton, 
Zenith,  Energia,  and  Buran  development.  He  mentioned  Glonas  and  GPS  being 
adopted  as  the  basis  for  navigation  develoments.  He  argued  for  the  use  of 
decomissioned  military  boosters,  particularly  the  SS-18  and  -25s,  for  space 
launch.  He  indicated  that  there  was  an  adequate  understanding  with  the 
Ukraine  for  space  launch.  He  expressed  interests  in  robotics,  materials,  and 
medicine,  but  said  that  due  to  over-classification,  he  was  not  aware  of  many 
Russian  programs.  He  called  for  the  exchange  of  young  scientists  to  reduce 
misunderstandings. 

He  said  that  "this  delegation  will  become  an  important  sign  post  for 
cooperation,"  but  admited  that  there  are  no  prototype  agreements  for 
cooperation  and  no  policy  for  ownership,  privatization,  or  intellectual 
property  rights,  although  there  are  some  initiatives  in  the  legislature.  There 
isn't  even  a  firm  mission  for  the  space  agency. 

He  said  that  in  the  last  year  the  budget  for  civil  space  increased  by  a 
factor  of  6.5,  but  that  was  about  a  factor  of  2  below  inflation,  which  is  estimated 
by  others  to  be  a  factor  of  20-30  over  that  period.  This  has  forced  him  to 
change  priorities.  Previously  he  had  tried  to  support  all  efforts;  now  he  will 
have  to  prioritize.  He  is  trying  to  do  so  according  to  "the  priorities  in  basic 
research"  and  those  of  the  Russian  National  Academy  of  Sciences.  He  knows 
he  needs  a  lot  of  external  support.  He  is  willing  to  "treat  projects  as 
commercial  if  he  is  convinced  that  the  West  will  invest  in  them." 

Later,  in  a  private  session  with  government  representatives,  which  is 
reported  in  a  separate  cable,  Koptev  expanded  on  these  themes.  He  also 
discussed  dual  use  of  these  technologies  for  strategic  defense,  although  he 
expressed  a  personal  preference  for  pooling  information  as  a  means  of 
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preempting  missile  threats.  He  also  favored  releasing  surveillance  data  bases 
with  2  m  resolution  for  civil  purposes. 

Koptev  was  candid  in  discussing  the  problems  about  the  Indian  rocket 
engine  collaboration.  He  indicated  a  preference  for  joining  the  MCTR,  but 
indicated  that  COCOM  restrictions  effectively  exclude  Russia  from  competing 
for  the  commercial  space  launch  business.  He  indicated  that  if  that  continued 
Russia  would  "have  to  find  an  outlet  for  its  significant,  cheap  launch  capacity 
somewhere"  to  offset  decreases  in  military  orders.  He  seemed  encouraged  by 
his  recent  discussions  with  U.S.  NASA  Administrator  Dan  Goldin. 

Koptev  was  optimistic  about  simplified  licensing  procedures.  He  also 
gave  us  the  attached  flow  diagram  for  managing  space  budgets  (Attachment  C). 
The  real  process  still  seems  to  involve  a  lot  of  personal  relations,  which  are 
still  sorting  themselves  out. 

NPO  Lavochkin.  At  the  Lavochkin  Enterprise  we  toured  the  Enterprise 
museum,  a  large  [roughly  (20  m)A3]  microwave  40-50  db  anechoic  chamber,  a 
competent  propulsion  lab  for  small  engines,  some  nice  heat  pipes,  and  a  100-g 
centrifuge.  We  saw  only  2-3  people  working.  We  got  a  series  of  briefings.  The 
Deputy  General  Director,  Igor  P.  Zaitsev,  gave  us  an  overview.  Then  the  1st 
Deputy  Rogovski  (sp?  The  names  will  be  corrected  in  the  final  Commerce 
report)  gave  us  a  fast  summary  of  Russsian  missions  from  planet  Earth,  which 
to  me  seemed  redundant  with  NASA  and  other  programs.  It  seemed  as  if  Russia 
was  maintaining-at  least  on  paper-the  competition  in  deep  space  probes  and 
instruments. 

^r*  P°din,  who  is  in  charge  of  Lavochkin's  "reconversion  scheme"  then 
briefed  us  on  the  six  projects  that  they  are  counting  on  to  generate  additional 
support,  which  are: 

1.  Banker  (  which  is  a  constellation  of  2-3  Coupon  (KuTToh) 

satellites  at  GSO  with  active,  phased-array  16  beam  antennas  to  transmit 
information  for  the  Russian  central  bank.  One  of  the  Banker  Coupon  satellites 
was  undergoing  antenna  tests  in  the  anechoic  chamber.  They  are  to  be 

launched  by  Protons;  the  first  is  to  be  launched  in  1993.  Each  is  about  0  5  ton 
and  1  KW. 

2-  Pilot  ( TT  >s  o  t  ),  which  has  3  GSO  and  4  elliptical  satellites  using 
Glonas  for  air  traffic  control  over  Rusia.  Lavoschkin  is  cooperating  with  U.S. 
and  French  partners  and  is  competing  with  Krasnoyarsk. 

3.  Flame  ( )  forrest  fire  detection  satellites.  The  satellites 
sounded  like  early-warning  3  micron  infrared  (IR)  detection  satellites,  but 
each  is  to  have  1  m  primaries  to  give  detection  of  about  300  mA2  fires. 

4.  Microgravity  experiments  (Ttk^  )  using  the  "Venir"  apparatus 
to  replace  the  3rd  stage  of  an  SS-18  for  about  1.5  tons  of  microgravity  product 
for  a  few  $M. 

5.  Ecol  (  k  o  )  ecology  monitoring  satellites  with  some  suite  of 
ecological  sensors  that  was  not  specified. 

6.  Communication  satellites  like  Motorola’s  IRIDIUM. 

A  source  of  some  concern  was  that  Coupon  is  Lavochkin’s  first  Earth- 
ii  u  8  satellite-  There  were  questions  about  Lavochkin’s  capabilities  and 
collaborators.  They  said  that  they  were  cooperating  with  ELAS  (  ) 

used  Nikopre  (?)  Institute  for  Space  Devices  Telemetry,  Hartron  ( X  «.  pTo  o  W) 
stabilization,  KVANT  (Kfc»l -\t)  solar,  and  KHIMASH  engines.  Their  V 
relationships  were,  as  usual,  a  bit  diffuse. 

Lavochkin  was  fairly  open  in  discussing  these  concepts,  although  some 
seemed  somewhat  loosely  defined.  They  did  not  have  any  detailed  handout 
materials  on  thier  reconversion  projects  in  either  English  or  Russian. 
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Lavochkin  seemed  quite  interested  in  cooperation,  but  did  not  seem  to  know 
what  to  ask  for  or  expect,  which  was  also  typical  of  other  organizations. 

On  the  basis  of  what  I  heard  about  the  conversion  projects,  I  could  not 
in  good  conscience  suggest  U.S.  cooperation.  Bankir  sounded  like  the  civil 
application  of  decommissioned  military  satellites.  If  so,  Russia  might  do  better 
by  starting  over  with  current  technology.  Air  traffic  would  seem  to  be  better 
served  by  GPS  than  Glonas.  The  forrest  fire  detection  system  seemed  very 
complicated  and  expensive  for  the  market.  The  microgravity  work  had  no 
fundamental  basis  and  its  viability  depended  on  getting  the  decommissioned 
SS-1 8s  essentially  for  free.  The  ecology  sensors  were  not  defined.  It  would 
seem  that  Russia's  advantage  might  be  in  launching  NASA's  EOS  satellites,  if 
they  remain  large. 

The  discussion  with  Lavochkin  exhibited  some  confusion  between  the 
concepts  of  conversion  or  reconversion,  diversification,  and 
commercialization.  Koptev's  goal  is  the  latter.  He  would  like  some  viable 
commercial  projects  to  augment  government  resources.  Lavochkin's  projects 
seemed  instead  to  stress  reconversion  from  military  to  non-military  projects, 
which  might  not  be  commercially  viable.  Lavochkin  also  expressed  an 
interest  in  branching  out  into  other  areas  in  which  they  perceived  a  need, 
independent  of  any  corporate  strength. 

Lavochkin  did  not  have  any  discussion  of  their  uses  and  sources  of 
funds.  Frelk  suggested  that  they  and  others  might  be  well  served  by  the 
preparation  of  an  annual  report  to  summarize  their  activities  as  a  business. 

My  guess  is  that  such  a  report  would  show  them— and  others— as  going  out  of 
business  in  a  few  months. 

NPO  Energia.  Director  Semenov  claims  to  have  about  30,000  people  and 
control  about  2/3  of  civil  space.  He  reviewed  their  management  of  MIR, 

Energia,  and  Buran.  His  deputy  Tiktorenko  (?)  then  gave  more  details  on  MIR 
additions,  Soyuz  upgrades,  and  the  new  intermediate  Energia  M  engine 
designed  to  put  about  34  tons  into  LEO  and  3-6  tons  into  GSO.  He  talked  about  the 
Priroda  (TT  piop  remote  sensing  and  Spectr  ( CTreitTyp)  MIR  modules  as 
simple  subcontracts  ,  and  gave  no  details. 

Tiktorenko  also  talked  about  their  Integrated  Satellite  Information 
System  of  about  18  tons  (8  tons  payload)  in  LEO  with  15  kW  into  0.1  degree 
phased-array  beams.  He  did  not  clarify  how  that  fit  with  Lavochkin's  proposed 
Banker  or  with  Elas's  proposals  for  communications  systems.  We  had  an 
interesting  but  indeterminate  discussion  of  the  advantages  of  different  space 
station  Freedom  inclinations,  and  Energia's  advantages  for  each,  which  had 
apparently  been  rehearsed  earlier  with  Goldin. 

Tiktorenko  then  took  us  on  a  tour  of  Salyut  and  MIR  modules  and  a 
Buran  mockup  in  which  their  universal  docking  module  was  being  tested.  We 
saw  only  3-4  people  working.  After  lunch  I  stayed  on  to  tour  a  laboratory  in 
which  the  docking  modules  were  undergoing  veiy  thorough  6-degree-of- 
freedom  testing.  They  also  gave  us  a  demonstration  of  their  automated  system 
for  slaving  or  independentently  moving  quad  rocket  engines.  They  seemed 
rather  impressive,  but  I  do  not  know  the  comparable  U.S.  technologies. 

Overall,  Energia  didn't  seem  to  be  able  to  describe  itself  as  a  business  or 
indicate  what  it  wanted  from  the  U.S.,  other  than  a  core  role  in  NASA 
programs. 

NPO  Machine  Building.  We  met  with  General  Constructor,  General 
Director  Dr.  Herbert  A.  Yefremov,  Vice  General  Designer  E  Kamen,  1st  Vice 
General  designer  V.  Tsarev,  Vice  General  designer  m.  Grishko,  Vice  Chief  of 
Division  V.  Ivashin,  Department  Chief  J.  Degtyarev,  Main  Leader  Designer  I. 
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Postnikov,  Chief  of  Research-Processing  Center  P.  Shirokov,  and  Advisor  for 
General  Designer  A.  Dergachev.  I  have  their  names  because  Machine  Building 
was  the  only  place  that  thought  to  provide  them  rather  than  just  exchanging 
dozens  of  cards.  Yefremov  talked  us  through  their  museum  and  the  traumatic 
history  of  the  design  burea  occasioned  by  the  personal  quarrels  of  its  founder 
Chelomen  (  with  Ustinov  and  the  rest  of  the  Soviet  hierarchy. 

Yefremov  then  reviewed  the  history  of  the  Almaz  (  ^  7"**  *  "5 )  space 
stations,  escape  capsules,  and  their  attempts  to  sell  them  from  "everyone  from 
Bill  Perry  to  Sen  Nunn."  He  discussed  the  history  of  the  Almaz  synthetic 
aperture  radars  (SARs),  which  he  said  had  been  developed  in  conjunction  with 
Professor  Gusev  of  Space  Instruments.  The  first  was  launched  in  1988  as 
Cosmos  870.  Almaz- 1  was  launched  on  31  March  1991  and  still  has  about  6 
months  life  on  orbit.  Almaz-1  a  is  scheduled  for  *94  (?);  -2  for  about  '97.  Each 
will  weigh  about  1 8.5  tons  and  carry  a  lot  of  visible  imaging  as  well  as  SAR 
sensors.  When  I  asked  how  Almaz  could  compete  with  the  European,  Japanese, 
and  Canadian  SARs  up  or  going  up,  Yefremov  indicated  that  they  would 
compete  on  the  basis  of  multiple  frequencies  (3,  10,  and  70  cm)  and  weight  for 
additional  1R  sensors,  as  yet  unspecified. 

Almaz  data  is  brought  down  wideband  through  the  General  Staff  in 
Moscow.  It  is  not  clear  whether  Machine  Building  gets  all  of  it.  Yefremov 
showed  me  some  pretty  good  (roughly  10  m  resolutioon)  images  of  the  ocean 
bottom,  one  of  which  is  attached  along  with  a  description  in  Russian 
(Attachment  D).  When  I  asked  if  he  had  enough  resolution  to  see  submarines, 
he  laughed  and  said  yes,  but  that  he  could  not  discuss  it  there. 

Machine  building  has  plans  to  get  into  mobile  communications,  a  4  ton 
comm  satellite  at  GSO  with  about  20  beams  of  about  1/2  degree,  something  like 
IRIDIUM,  perhaps  launched  with  the  decommissioned  SS-19s  they  had  made. 
Yefremov  indicated  that  the  Minister  of  Communication  had  a  competition 
going  with  about  1 0  bureaus  for  an  improved  communication  system.  It 
sounded  like  a  winner  would  be  picked  in  about  6  months.  The  losers  could  be 
in  trouble  under  the  new  system.  They  looked  like  losers  to  me. 

HEP  Has  (  C-  )  at  Zelenograd  (iexewo?f»a).  Most  of  the 
presentation  was  by  Director  Academician  G.  Guskov,  who  reviewed  their  early 
work  in  computers  and  surveillance.  He  then  talked  about  their  Sokol  (cokox  ) 
400  channel  communication  system  based  on  old  Geyser  satellites  at  GSO  with 
about  20  phased-array  10-14  GHz  beams  each.  A  description  of  the  system  in 
Russian  is  Attachment  E.  Attachment  F  gives  a  description  and  picture  of  the 
satellite;  Attachment  G  gives  a  description  and  picture  of  the  ground  terminal. 
Guskov  said  that  Socol  US  had  gotten  approval  and  offered  a  demonstration. 
When  it  came  through  (1/2  hour  late)  the  channel  quality  seemed  poor, 
particularly  for  its  9.4  Kb/s  capacity.  It  was  suggested  that  its  error  correcting 
codes  had  not  been  upgraded  from  the  initial  military  links,  which  about  a 
decade  ago  apparently  had  roughly  comparable  quality.  The  FAX  worked  OK, 
but  I  am  not  sure  that  the  voice  communication  was  of  a  quality  that  would  be 
of  interest  to  Western  customers,  particularly  now  that  ATT  has  improved 
service  out  of  Moscow. 

Guskov  mentioned  the  collaboration  with  Rodin  of  Lavochkin  on  Bankir 
Coupon  satellites,  which  are  described  in  Attachment  H.  He  also  talked  about 
the  400  MHz  Courier  (K wpW e ?  )  relay  system  they  are  developing,  largely  for 
electronic  mail,  which  is  shown  in  Attachment  I,  which  is  in  English.  The 
first  system  will  enter  test  this  year.  A  follow-on  at  1.5  GHz  is  planned  for 
voice.  He  also  discussed  a  low-altitude  competitor  for  IRIDIUM. 
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Mr.  Karasov  discussed  a  low-altitude  Salyut  (  c  i  -c  r~ )  sensor  suite 
from  0.4  to  2.5  micron  in  the  IR.  They  also  have  an  interesting  set  of 
microwave  radiometers  that  they  have  tested  on  aircraft  for  the  detection  of 
changes  in  surface  emissivity  as  a  predictor  of  cyclone  activity,  as  described 
by  Prof.  Kaldalev  (?).  They  are  planning  a  3  satellite  experimental 
environmental  constellation  for  a  '93-4  launch,  but  had  no  details  on  the  IR 
sensors,  other  than  they  thought  that  they  needed  about  40  bands.  It  sounded 
like  this  could  be  a  useful  precursor  to  NASA's  EOS,  but  it  is  hard  to  tell  without 
more  detail.  Funding  also  sounded  shaky. 

We  also  toured  their  museum,  which  covered  all  the  way  from  their 
earliest  computers  to  their  latest  30  GHz  GaAs  1000  transistor  integrated 
circuits.  It  also  contained  a  picture  of  the  relay  satellites  they  used  to  bring 
back  intelligence  imaging  in  real  time,  although  their  comments  on  visible 
imaging  resolution  seemed  quite  naive.  While  the  past  work  looked  good,  we 
were  not  able  to  tour  current  production  facilities,  which  were  located  north 
of  Zelenigrad.  Thus,  I  could  not  assess  how  hard  they  are  working  now. 

Has  had  the  most  crisp  and  organized  presentations.  They  covered  a  lot 
of  material  quickly.  They  have  a  lot  of  conversion  projects  that  are  better 
defined  than  the  other  bureaus.  Still,  they  didn't  have  English  descriptions  of 
their  main  projects,  which  makes  it  difficult  to  assess  their  actual 
performance  and  overlap  with  Western  capabilities.  It  is  not  clear  what  they 
wanted  from  us  other  than  some  endorsement  for  Socol  and  the  follow-on 
Courrier  systems.  They  seemed  to  feel  that  our  evaluation  would  help  in 
winning  support  from  Koptev.  At  this  point  I  would  have  a  hard  time  giving 
and  evaluation. 

Khrunichev  Enterprise  was  perhaps  the  best  organized  for  visits.  It  had 
a  full,  color  brochure,  which  is  Attachment  J.  The  opening  quote  by  General 
Director  Kislev  that  "Meeting  our  plans  will  guarantee  success  under  any  and 
all  conditions  and  circumstances"  seems  to  indicate  that  conversion  is  only 
about  a  brochure  deep  and  that  the  Gosplan  was  alive  and  well  in  the 
enterprises.  Their  candor  was  refreshing.  When  we  asked  if  they  were  the 
contact  for  the  Indian  rocket  deal,  they  said  "yes,  we  are  the  bad  guys,"  without 
appology.  Seeing  a  high  bay  with  a  few  MIR  modules  and  1 1  Proton  rockets 
was  impressive,  but  we  only  saw  a  few  people  working:  two  of  them  were 
spray  painting  the  hall  to  make  the  displays  prettier  and  the  third  was  just 
messing  up  a  sheet  of  steel. 

Institute  for  Chemical  Building  (NIIMASH)  was  suggested  by  Koptev.  It 
had  a  lot  of  big,  old  rocket  engine  test  stands  and  the  biggest  vacuum  chamber 
outside  of  Houston.  They  seemed  competent  but  limited.  It  was  an  interesting 
change.  They  had  been  visited  by  about  60  groups  with  no  contracts  or  money 
as  yet.  They  asked  us  if  there  was  any  chance  with  us.  On  the  basis  of  our 
answer,  they  asked  us  to  pay  for  our  own  lunch. 

SOI  discussion  with  Russian  Academy.  The  DoD  representative  arranged 
for  a  discussion  with  Academician  Velikhov,  members  of  the  Russian  Academy 
of  Sciences,  and  instutue  members  who  were  available.  He  briefed  them  on  the 
status  and  main  elements  of  the  SDI  program  and  indicated  areas  where 
cooperation  seemed  appropriate.  Academician  Velikhov,  Dep  Dir  of  the 
Russian  Academy  of  Sciences,  was  quite  interested  and  instructed  the  institute 
directors  present  to  cooperate  with  us  fully  during  our  visits. 

Efremov  Institute  (NIIEFA).  At  the  Efremov  we  met  with  Dir  V.A. 
Glukhikh,  Dr.  Yu.  P.  VAkhrushin,  head  of  neutral  particle  beam  (NPB)  work,  G. 
Manykyan,  head  of  lasers,  and  V.  Maksimov  of  the  ministry  of  atomic  energy. 
We  were  shown  their  NPB  and  laser  programs.  The  lasers  were  just  a  bunch  of 
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10-30  KW  carbon  dioxide  laser  welders  that  resembled  U.S.  technology  of  about 
two  decades  ago.  The  NPB  was  a  source  and  2  MeV  acceleration  stage  with  old 
100  MHz  power.  It  had  poor  emittance  and  lost  most  of  its  current  at  low 
energy.  It  had  apparently  been  built  in  1989  and  used  through  about  1991;  it 
didn't  look  active  at  the  present.  It  seemed  to  represent  U.S.  NPB  technology  of 
about  a  decade  ago;  it  was  quite  primitive.  We  also  saw  a  new  440  MHz  RFQ, 
undergoing  tuning  tests.  We  were  told  that  this  was  all  the  Efremov  had.  If  so, 
there  would  appear  to  be  little  basis  for  the  institute  director  Glukhikh's 
repeated  statements  that  NPBs  could  never  be  put  in  space  or  weaponized.  Stan 
Schriber  went  back  for  a  second  day  without  the  ministry  of  atomic  energy 
representative  and  will  have  a  more  detailed  assessment. 

Ioffe  Institue.  The  Ioffe  was  the  most  fundamental  of  the  facilities 
vistited.  Director  Alferov  and  Deputy  for  Science  Gardev  discussed  their 
overall  programs,  which  were  largely  in  GaAs  lasers  (Dr.  Karazov)  and  solar 
converters,  Si  and  SiC  switches  (Dr.  Vinogradov),  and  railguns  (Dr.  Closhevsky 
?).  They  also  do  gamma  astronomy  and  space  physics,  which  we  did  not  visit. 
Their  lasers  were  quite  nice  and  efficient;  Livermore  was  to  visit  and  arrange 
support  the  next  day.  The  solar  work  seemed  competent. 

The  railgun  work  was  cute.  They  had  apparently  accelerated  a  1  gram 
plastic  cube  to  about  7  km/s,  although  their  diagnostics  were  quite  crude. 

They  explained  their  good  performance  relative  to  others  on  the  basis  of 
"proper  confinement  of  the  rails"  during  acceleration.  There  was  some 
discussion  of  SDIO  funding  them  so  they  could  start  experiments  again  and 
perhaps  do  some  orderly  lethality  studies. 

Institute  of  Electric  Machine  Building.  Dir  Rudberg,  who  was  quite 
dynamic,  took  us  through  their  projects,  which  were  not.  He  showed  us  an 
electro- thermal  gun  that  he  said  had  gotten  2-10  g  up  to  6.3  km/s.  He  also 
showed  us  a  20  MJ  capacitor  bank  like  the  old  Los  Alamos  Scyllac  that  drove  a 
larger  conventional  railgun  to  somewhat  lower  velocities.  He  hoped  to  use  the 
electro-thermal  gun  an  an  injector  for  the  railgun,  so  that  with  3-4  km/s  in  he 
would  get  an  additional  2-3  km/s  for  a  total  of  5-7  km/s  with  large  projectiles. 
He  had  little  data,  just  a  bunch  of  fractured  and  penetrated  plates.  He  would 
like  to  go  for  10  km/s  "when  we  get  the  money." 

He  showed  us  some  large  6,000  rpm  electric  generators  that  he  would 
like  to  use  as  homopolar  generators.  He  said  that  the  Kurchatov  already  had  4 
of  them  that  he  had  built.  In  his  current  facility  in  downtown  St.  Petersburg 
he  showed  us  a  lot  of  experiments  with  sparks  and  arcs  with  applications  like 
those  GE  and  Westinghouse  had  looked  at  about  20  years  ago. 

Overall,  I  got  the  impression  that  Russia  had  very  little  hardware  that 
would  add  much  to  SDI.  They  didn't  even  seem  to  have  enough  experiments  or 
theory  to  perform  an  independent  evaluation.  Their  negative  evalutation  of 
directed  energy  concepts  seemed  to  be  based  on  the  prejudices  given  to  them 
by  largely  anti-defense  scientists,  who  seem  to  have  visited  them  in  large 
numbers. 

Summary  comments.  The  Commerce  mission  was  quite  successful.  It 
exposed  a  large  number  of  U.S.  stientists  and  program  managers,  many  of 
whom  might  develop  actual  financial  interests,  to  a  wide  spectrum  of  Russian 
commercial  space  facilities.  The  overall  report  from  the  mission  should  be 
quite  helpful.  It  should  prepare  a  catalog  of  facilities,  pictures,  and 
capabilities  that  could  save  others  a  lot  of  time. 

It  is  very  inefficient  to  visit  the  facilities.  They  are  spread  out  and 
hidden.  And  once  you  spend  an  hour  or  two  getting  to  them,  the  data  rate  from 
the  staff  presentations  is  very  low.  Most  potential  customers  would  be  served 
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as  well  be  looking  at  a  catalog  of  capabilities  and  a  few  pictures.  Then  they 
could  just  visit  the  one  or  two  relevant  ones. 

Commerce's  report  should  also  serve  another  purpose:  as  a  rough 
skeleton  for  piecing  together  an  ourline  of  at  least  the  civil  Russian  space 
program.  Right  now  it  is  very  confusing.  Whoever  one  talks  to  tends  to 
describe  himself  as  the  prime  for  all  projects  with  all  of  the  other  design 
bureaus  as  somewhat  of  a  cloud  surrounding  them.  With  the  information  we 
received  on  this  tour  we  should  be  able  to  put  the  pieces  together  in  a  way  that 
shows  the  actual  control  mechanisms  so  that  it  would  not  be  necessary  to 
receive  duplicative  information  from  all  of  the  component  agencies.  That 
should  also  help  to  define  the  financing  of  the  various  design  bureaus,  which 
is  at  present  quite  confusing.  It  appears  that  with  some  of  them,  a  dollar  added 
for  "civil"  space  would  just  reduce  Russia's  required  spending  for  military 
space  by  a  like  amount.  It  would  be  desirable  to  avoid  such  direct  offsets. 

There  is  still  another  use  for  the  report.  The  Russian  design  bureaus 
are  obviously  having  a  very  difficult  time  understanding  what  sort  of 
information  Western  industries  expect  to  have  before  making  financial 
decisions.  Symptomatic  of  that  was  the  fact  that  the  Russians  spent  most  of  the 
time  briefing  us  on  ventures  for  which  there  was  no  obvious  opening  for 
Western  investment.  Even  for  those  that  did  offer  some  opening,  there  were, 
with  few  exceptions,  no  technical  descriptions  in  English. 

That  was  particularly  bothersome  in  the  area  of  environmental  sensing, 
which  is  clearly  an  area  in  which  many  of  the  bureas  have  major  thrusts,  and 
one  in  which  Koptev  expressed  particular  interest  in  Western  involvement. 

We  did  not  get  a  detailed  list  of  sensor  suites,  let  alone  their  characteristics, 
from  any  of  the  bureaus.  Until  such  information  is  available,  it  will  not  be 
possible  to  assess  the  extent  to  which  Russian  capabilities  could  complement 
NASA  EOS  or  other  programs.  By  compiling  and  translating  the  information 
received  on  the  mission,  it  should  at  least  be  possible  to  define  the  areas  in 
which  more  detailed  presentations  should  be  requested. 

Commercialization.  A  few  concluding  comments  are  in  order  about 
efforts  towards  commercialization  and  the  role  of  civil  space  in  it.  As  to  the 
latter,  compared  to  its  other  pressing  needs,  Russia  currently  has  little  need 
for  a  civil  space  program.  Russians  need  food,  decent  housing,  roads,  cars, 
schools,  buildings  that  aren’t  falling  down,  and  real  jobs  a  lot  more  than 
anything  in  space.  The  resources  devoted  to  space  are  a  cruel  diversion  from 
much  more  pressing  requirements  that  threaten  the  stability  of  its  current 
democratic  government.  The  economic  reforms  of  the  Yeltsin  regime  have 
fallen  most  heavily  on  the  very  poor.  They  have  also  wiped  out  the  former 
nomenclatura  and  reduced  to  poverty  many  of  the  university  intellectuals  who 
were  early  supporters  of  democracy. 

That  said,  civil  space  is  at  least  one  area  in  which  Russia  has  some 
competive  advantage  in  the  competition  for  hard  currencies  and  technologies. 
Their  space  hardware  and  launch  services  really  are  about  an  order  of 
magnitue  cheaper  than  those  of  the  West--albeit  largely  because  of  the 
subsidies  and  distortions  cited  above.  Neveretheless,  there  are  advantages  for 
the  West  in  working  with  Russian  civil  space  over  the  interval  until  those 
subsidies  are  removed. 

It  will  not  be  easy.  The  biggest  problem  is  that  neither  the  bureaus  or 
Koptev  know  how  to  present  themselves  to  potential  customers.  The  bureaus 
would  simply  like  to  switch  from  direction  and  block  funding  from  the 
Russian  government  to  direction  and  block  funding  from  the  West.  They 
would  prefer  block  funding  from  the  U.S.  government,  since  that  would  be  a 
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direct  substitution  for  current  vehicles.  That  would  be  convenient,  but  would 
provide  no  motion  towards  real  commercialization.  They  would  be  interested 
in  joint  ventures  with  the  West,  but  it  is  not  clear  that  their  capabilities  and 
current  technologies  justify  that.  In  interacting  with  the  DoD  contractors 
represented,  it  would  appear  that  Russian  bureaus  could  offer  little  more  than 
piecemeal  testing  services.  Their  integral  projects  probably  could  not 
withstand  serious  scrutiny. 

On  a  longer  time  scale  it  would  be  preferable  to  involve  real  western 
industries  in  honestly  commercial  ventures  that  responded  to  market  signals 
from  the  Russian  economy.  The  closest  thing  to  that  which  we  saw  was  the  GE 
venture  to  assemble,  under  license,  GE  Japanese  tomography  kits  in  Russia  for 
sale  to  Russian  hospitals. 

The  problem  of  trying  to  actually  convert  Russia's  technological 
infrastructure  into  an  honestly  commercial  venture  is  related  to  that  of  trying 
to  commercialize  the  U.S.  military-industrial  complex.  But  at  least  in  the  latter 
there  is  a  parallel  commercial  market  whose  signals  can  be  grafted  onto  the 
military-industrial  complex  to  provide  pseudo-price  incentives.  In  Russia 
there  is  no  price-driven  commercial  sector  whose  prices  can  be  used  to 
redirect  the  military  technological  complex.  The  best  that  can  be  hoped  for  in 
the  near  term  is  the  use  of  foreign  price  signals  to  guide  investment  decisions 
within  Russia.  It  is  interesting  that  Koptev's  statement  that  he  is  willing  to 
take  Western  indications  of  interest  as  an  indication  of  commercial  appeal 
worth  incentivizing  is  consistent  with  this  overall  approach. 

Comments  on  conditions  observed.  Conditions  in  Russia  on  the  hard 
currency  market  were  quite  pleasant.  There  was  adequate  food,  good  service, 
and  polite  treatment.  That  was  generally  the  experience  of  Mission  members 
around  Moscow  and  St.  Petersburg.  They  felt  safe,  were  treated  politely,  and 
experienced  few  unpleasant  incidents. 

Things  were  worse  in  the  soft  currency  sector.  There  was  little  food  and 
few  goods  in  the  Produce  (TTf  ot>  ^  k"T  v' )  markets  in  either  town.  Lines  were  not 
as  long  as  expected,  but  goods  were  fewer  and  of  lower  quality.  Things  were 
even  worse  among  the  poor,  who  have  been  the  hardest  hit  by  recent 
inflation.  Many  have  seen  their  real  wages  reduced  by  factors  of  2-6;  they  are 
desperate.  Around  the  train  stations  large  groups  of  travelers  were  trading 
and  eating  meats,  fruits,  and  vegetables  that  Westerners  would  be  reluctant  to  - 
hold  in  their  hands.  Intelligent  people  were  informed  and  open  about  the 
problems.  They  understand  the  need  for  reform,  but  feel  that  President 
Yeltsin  is  not  even  trying  to  explain  the  need  to  the  bulk  of  the  population 
who  are  being  hit  the  hardest.  They  are  concerned  about  reaction  this  fall  or 
winter. 


24 


Attachment  A 


&  & 

c/5 


f§ 


8  2 

s  DC 
■p  .£ 

a  c 
ig  -5 

I! 

c r. 


rz 

£ 


CL 

CJ 


op  c  o 


E  & 

w-  CJ  .£ 

E  >>  S6  f= 
g[g  J 
°  73  > 

_  o>  *-  c  w 
E  p:  ^ 
tu  £  •  c  =s 

upi? 

M  §P;y  f  e 

£-5  6 |  «  oc 

Hill 

n  c  2  ^  OC 
,/  £  ._  .cl  x. 

££|!  a n 

ecB  2  g  SC 

C-  L>  -i 


J  Eg 31 1 

D  ^  c  ~  "§  •§ 

1^?  5 

3^  % 

-  <  Saw  •£  2 


25 


U.S -Russian  Space  Commerce  Mission  Delegation  ■  Table  of  Contents 


:r-Hr— irvir^rvirvirsj  r<S  co  r<S  r?S  ??S  ^ 


Z> 

s 

s 


c 

ZJ 

p 

€ 


< 


op'  •§ 


c 

V 

'o 

73 

Cl. 

(A 

C 

73 

H 


1.1 

s 


< 


y  i  O 


cc  c_> 


c 

c 


a 

i 

I'  3 

od  _c 

c*  £ 
tu  = 
UJ  Uu 


8 

EL 


ft 

(l 


C 

C 

f= 

E 

s 

o 


X 

■ 


t* 

3 

-a 

c 


c 

c 

I 

I- 


c 
o 

:s 

a  0 


8 

S. 

CD 


5  I 

E 


c 

£ 


& 

a 


w 

o 


c 

73 

E 
E 

p 

O  O 


c 

8L 

E 


a=i 
G 

_  E 
T3  < 


c 

a 

E 


QJ 

I 

8 

73 

C. 

CD 


-a  -a  o 


M 

oc 

8 

G 


G 

a> 

c 


U 


=  C  DC 
c-  r?  =n 


X  X  £:  )S 


§* 


CD  O  ^  CD  &- 


op 

SP-E 

‘5$t 
45  *  & 

y  gf  ^ 

u  g 

z  u- 

«  i-g 

Ct  x  d 


£. 

ii 

51 


®p 

a;§ 

I*. 

3  i 


£  £ 
it 


g^a 


c 

.c 

G 

i 

u 

1 

I 

a > 
c 


73 

E 

x> 


& 

< 


>> 

ZJ 

£ 

i 

* 

ts 


I 

w  c 
c  .2 

•i  0 


I 

E  S 

.2  53  g 


o 

(j> 

u 

*c 


<s  -g 

u  >5 

c-  X 


.i  I 
*  £ 


C 

c 

JZ 

& 

1 

*c 

X 


3 


c 

<L> 

E 

ZJ 

js  f 
f  I 

5  -P 
8*  ^ 


5 


^i. 


2 

v: 


c 

o 


E 

8 

w  >> 

X  | 
E  X 
£  c 

a  s 


2  o 


-P  CD  C D 
CD 


CJ-2  g-^-£.r:  g 

g  ii  fc  i 

cj  «5  N3  f£l  p  *2^i3 

is  ±s  ir*  ±:  ^ 

s  ^  s  a  s  c  a 


a 

73 


-  ^a^ 

E _ rSx 

-  £  55  3 

X  u 

yr  5s**»  3j 
Q  QJ  Jg 

bu  %£ 
e  O  o 
J<  S-p 


is 

■g  i 

£  jj 

ll 


E  E 
.G  -S 


=f  ^  <o 

|«ee 

^  sT" 

c£  £■€ 
O  £f"2  « 

"E  -c  ■<  -c 
iSOc| 

c-S  £ 

2l  jt£ 


rs 

X  Cj 

£  S' 

ii 


S{ 

1 


X-g 


DC** 

.£  tf 

bd  3 


i=?wy 


c2  , 


E  c 

ii 


t2  Z  i£ 


*1 

- 

II 

z  o 
x  a 

C  C 


.o 

J  I 

oc^  $' 

5*1 1 

-S  ^  g 

^ck' 

c.  e*  & 
u 


Ops 


* 

--5S 


Js  ^ 

d  £ 


^  u  u  J  u  uuiCuuuCuCuuu 


§  —  V 

|^§ 

lit 


■=  ,r^ 

J  ^  J  | 

mu 


ssccssssscssssssscccssssss 


26 


Attachment  B 


(7/18  13.00) 

AGENDA 

V.S. •RUSSIA  SPACE  COMMERCE  MISSION 

Moscow  and  St.  Petersburg 
Russian  Federation 
July  18-29,  1992 


Saturday,  July  18,  1992 


5:05  p.n. 


5:00  p.v. 


7:30  p.n. 


10:30  p.n. 


Delegation  Arrives  at  Sherevnetevo-2  Airport 
(Met  by  Xathryn  Sullivan  and  Angela  McGahan) 

Arrive  at  Radisson  Slavyanskaya  Hotel 
—Registration 

Meet  in  Lobby  for  Bus  to  Dinner  at  Russian  Restaurant 

"Usad'ba"  is  a  cooperative  (non-state)  restaurant  in 
the  carriage  house  of  a  former  palace.  Approximate 
cost  per  person  is  R3,000. 

Return  to  Hotel 


Sunday,  July  19 


9:30  a.m.  Bus  Departs  Hotel  for  Izmailovskiy  Park  (optional) 

Xzmailovsky  Park  is  an  active  open  air  narket 
featuring  a  wide  variety  of  souveniers,  arts  and 
crafts.  The  bus  will  remain  at  the  park,  departing 
at  12:00  to  return  passengers  to  the  hotel. 

2:30  p.n.  Bus  Departs  Hotel  for  Moscow  City  Tour  (2  1/2  hours). 

(optional;  $6/per  person) 

6:15  p.n.  Cocktails*,  Tchaikovsky  Room,  2nd  Floor 


7:00  p.n.  Team  Dinner*,  Tchaikovsky  Room,  2nd  Floor 


Monday,  July  20 

8:15  a.n.  Coffee  and  Doughnuts,  2nd  Floor  Foyer,  Radisson 

8:45  a.n.  Welcome,  Composers* Hall  (Mussorgsky  Room),  2nd  Floor 

James  J.  Frelk,  Director,  Office  of  Space  Commerce, 
U.S.  Department  of  Commerce 


9:00  a.n. 


Yuri  N.  Koptev,  General  Director,  Russian  Space  Agency 


*Mission  event,  no  charge. 


9:30  a. a. 

10:00  a. a. 

10:30  a. a. 

11:00  a. a. 
11:15  a. a. 


12:45  p.a. 
1:00  p.a. 
2:00  p.a. 


4:00  p.a. 
4:15  p.a. 


Konstantin  V.  Frolov,  Vice-President,  Russian  Academy 
of  Sciences 

Ivan  M.  Bortnik,  Russian  Deputy  Minister  for  Science, 
Technology  and  Higher  Education 

Aleksandr  A.  Titkin,  Minister  of  Industry  of  the 
Russian  Federation 

Coffee  Break 

SESSION  I:  Industry  Briefings: 

Pushkin  Room  —  NPO  PM 

Institute  of  Lightweight  Metals 

Tolstoy  Room  —  Venadski  Institute 
NPO  Elas 

Checkov  Room  —  NPO  Cryogenmash 
NPO  Tekhnomash 


Break 

Lunch*,  Mussorgsky  Room,  2nd  Floor 

SESSION  II:  Industry  Briefings 

Pushkin  Room  --  NTIIP 
VIAM 

NPO  Pluton 
NPO  Istok 

Tolstoy  Room  —  Institute  for  Biomedical  Problems 

NPO  Elas 
VNII  Gidromash 
VNII  Instrument 

Checkov  Room  —  Institute  of  Chemical  Machine  Building 
Cryoexport 
Electrointorg 
NIIP  Radiophys.es 


Coffee  Break 

SESSION  III:  Industry  Briefings 

Pushkin  Room  —  NPO  Toriy 
NPO  Elma 

Tolstoy  Room  —  NPO  Splav 

NIIP 

Checkov  Room  —  Microvolna  Enterprise 


*Mission  event,  no  charge. 
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5:30  p.B. 


Last  session  concludes. 


Tuesday.  July  21 

9:00  a.n.  Meet  in  Lobby 


9:15  a.n. 


5:00  p.ti. 


Buses  Depart  for  Facility  Visits 

Launch  Vehicles:  NPO  Energomash  (10:00-3:00) 

Institute  of  Thermal  Physics  (3:00) 

in  (10:00-4:00) 

Systems:  NPO  LaYochkin  (10:00-4:00) 
kuppo:  NgO^Lavochkin  (10:00-4:00) 

Return  to  Hotel 


Wednesday.  July  22 

9:00  a.n.  Meet  in  Lobby 


9:15  a.n. 


Buses  Depart  for  Facility  Visits 
Launch  Vehicles 

Morning:  NPO  Energia  (10:00-3:00) 
ftffrrnften: — -UEfiMolniya  (3:00) 


ence:  NPO  Energia  (10:00-4:00) 


Space  Systems:  NPO  Energia  (10:00-4:00) 

Support  Systems 

Morning:  NPO  Energia  (10:00) 
Afternoon:  NPO  Cryogenmash  (2:00) 


5:00  p.n. 


Return  to  Hotel 

7:30-9:30  p.n.  Reception,  Tchaikovsky  Room,  2nd  iloor 

Host:  James  F.  Collins 

Charge  d'Affaires  ad  interim  of 
the  United  States  of  Ar.erica 

Thursday.  July  23 

9:00  a.n.  Meet  in  Lobby 

9:15  a.n.  Buses  Depart  for  Facility  Visits 


29 


5:00  p.m 

Friday,  ; 
9:00  a. a 
9:15  a.n 


5:00  p.n 

Saturday 
9:00  a.n 
9:15  a.n 
10:00  a.i 

5:00  p.n 
FREE  DAY 


Launch  Vehicles 

Morning:  CIAM  (10:00) 

Afternoon:  CNII  Machinostroenye  (2:00) 


Science 

Morning:  Lebedev  Institute  (10:00) 
Afternoon:  NPO  Splav  (2:00) 


Space  Systems 

Morning:  KB  Salyut  (10:00) 

Afternoon:  NPO  Machine  Building  (2:00)  ** 


Support  Systems 

Morning:  NPO  Kvant  (10:00) 

Afternoon:  NPO  Machine  Building  (2:00) 


Return  to  Hotel 


ruly  24 


Meet  in  Lobby 

Buses  Depart  for  Facility  Visits 

Launch  Vehicles 
Morning:  TsACI 

Afternoon:  NPO  Salyut/Kruniehev  Enterprise 
Science:  NPO  ELAS  (all  day) 

Space  Systems:  NPO  ELAS  (all  day)* 

Support  Systems 

Morning:  NPO  Machine  Building 
Afternoon:  NPO  Salyut 

Return  to  hotel 


July  25 

Meet  in  Lobby 

Bus  Departs  for  Facility  Visit 
i.  Support  Systems:  Nil  Khimmash  (all  day) 

Follow<-on  tour  of  Zagorsk  Monastery  (tentative) 
Return  to  Hotel 
FOR  ALL  OTHERS 
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Sunday.  July  26 

Tor  departure  to  St,  Petersburg: 

6:00  a.a.  Bus  Dsparts  Hotsl  for  Sherevnetevo-1  Airport 
7:00  a.n.  Ospart  Moscow  via  Asroflot 
8:30  a.n.  Arrive  St.  Petersburg 
10:30  a.n.  Arrive  at  Grand  Europe  Hotel 
FREE  DAY  FOR  ALL  OTHERS 

Monday,  July  27 
Moscow : 

9:00  a.n.  Meet  in  Lobby 

9:15  a.n.  Buses  Depart  for  Facility  Visits 
Launch  Vehicles 

Morning:  Institute  of  Thernal  Physics 
Science:  IKI  (10:00-4:00) 

Space  Systens 

Morning:  NPO  Xonposite  (10:00) 

Afternoon:  Institute  of  Electronechanics  (2:00) 

5:00  p.n.  Return  to  hotel 

St,  Petersburg : 


Support  Systens 

Morning:  Efremov  Institute 
Afternoon:  Ioffe  Institute 


Tuesday,  July  28 


9:00  a.n. 
9:15  a.n. 


Meet  in  Lobby 

Buses  Depart  for  Facility  Visits 
Space  Systens 

Morning  (only):  Institute  of  Precision  Instruments 
(10:00) 

Support  Systens 

Morning  (only):  Institute  of  High  Temperature/ 

Scientific  Institute  of  Thernal  Processes  (10:00) 
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Wednesday.  July  29 

For  Departure  on  LH  3213 i 

5:00  a. a.  Car  Departs  from  Hotel  for  Sherevaetevo-2  Airport 
7:40  a. a.  Depart  Moscow 
Departure  on  Delta  Fit.  15: 

5:45  a. a.  Bus  Departs  Hotel  for  Sherevaetevo-2  Airport 
8:25  a. a.  Depart  Moscow 
9:45  a. a.  Arrive  Frankfurt 

Thursday,  July  30 

For  Departure  on  Delta  Fit.  15: 

5:45  a. a.  Bus  Departs  Hotel  for  Sherevmetevo-2  Airport 
8:25  a. a.  Depart  Moscow 
9:45  a. a.  Arrive  Frankfurt 
For  Departure  on  Delta  Fit.  31: 

10:00  a. a.  Bus  Departs  Hotel  for  Sherevmetevo-2  Airport 

1:00  p.m.  Depart  Moscow 

4:40  p.m.  Arrive  Dulles  Airport 
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Attachment  D 

flflTa  .  29.0G.9 

Bmtok  .  1435  H 

BpeMB  . .  OD.3 1.4 1- 

yro;i  oii3MpouumiM  . . .  41° 

AanbHOCTb  t»M3t<pouamif)  .  362,28 


TEPMAHHfl 

PAfiOH  fE/lbrO/l A  H ACKOft  ByXTbt 


Ha  paflHoaoKauMOHMOM  H3o6paxeHHH  npeacTAB/ieH  paAoH  rc/iLro.,ioiia<'K..>ii  6yxTbi  a  ycTtc 
petcx  3/i b6a  (CeBepnoe  MOpe).DpeM«  cbAmkh  npHxoAHTCR  mo  KOHennyio  4o  jy  uTjiiiBj.MaoupajKo- 
MHe  MOpCKOfl  nOBCpXHOCTH  COCTOHT  B  OCHOBHOM  M3  ApeBOBHAHOfl  CTpyKTypW  GOJU-C  CH/lbMOrO 
OTpaXteHHOrO  pa/lMOCHrHOJlO.CpaBHCHHO  P/l-H 3o6paxceHHR  C  COTMMOTpilHctKIIMII  K.ipTJMII  BTOro 
paAoHa  dosbo/uijio  ycTOHOBiiTb.MTO  Ha  PAH  bmahm  Me/ienuiMc  d  pc  ay  jilt,  it.-  ••ijiiiuj  ysacTKii  ok- 
BOTopim  Cyxru  (notomuc  6ojK.e  e/io6uA  orpoxoHHuA  ot  ooaiioA  nniM'pxiinrm  i  nni.wi)  ii  pnonoT- 
bJiewHuc*  ysuciKii  uttoku  bun  u  pcayjiLTure  ot/imoo  (aokmumc  6oji.-i-  (-iuii.iii.iii  i>ip;ixci.|iiiLif<  ot 
AOBepXHOCTH  OTAMBHbIX  npOTOKOB.CHrHO/l ).HaOHHMe  MB  BOflHOA  nOBi-pXIlOCTII.hllflllMOA  lia  PAM, 

4*poHTaobHoA  bo/iiioboA  Ayrao6po3HoA  amhmh  AOxaabiBaeT  MaflHHHO  ocTpn  m  nriK.i3biDaoT  cm  Han- 
paa/ioHiio  co  CTopouu  OyxTU  k  Cepery.T.x.  Ayra  Burn6aoTCR  o  CTopony  nuxo/i.i  m.iccli  poMiiofl 
boom  ms  CyxTbi.UoTcp.AyiouiMA  b  ManpaB/ieHMH  o6pothom  Manpob/icMHio  oi  roK.i  aoa  b  pcayjiLTaTc 
OT/IHBO  H  B  pC3y/lbTaTe  ABM  INCH  HR  BOAHbtX  WOCC  M3  peKM  3/lb6a,C03n0CT  HO  nODOpXHOCTH  ysacT- 
KOB  C  ABMXeHHeM  BOAHbtX  MBCC  BOJl  HO  By  10  UiepOXOBaTOCTb.KOTOpafl.D  CDOlO  OHCpCAb,  M  ABeT 
6ooee  ckabhuA  orpaweHHbiA  paAMO/ioxauMOHHbiA  curuan. 

3a  6aHKBMH,B  ManpaB/ieHitH  ottoko  ot/imbhux  boa, Ha  PAM  bom.cthm  oGpa30BaHiifl  'oopoxooi 
KopMOHa  '-6onee  CKopocTHbie.ontGaKxuHe  npenRTCTBH r ,npoT otot  boabi.Ho  iix  noDcpxHocTn  bo/ihu, 
o6pasyeMbie  BeTpoM,6o/iee  xpyTue  h  HMetor  oGpuBHOfl  xapaxTep.TaKiie  bu.mu  ciuibiieo  OTpaxam 
paAHOooxauHOHHbtA  CMrMa/i,no»TOMy  Ha  aahhom  PAM  Aopoxcxx  Kopmoho  biiahu  b  Biiae  tohkmx 
CBeTAbix  no/toc. 

nonyMeHHbie  Ha  PAM  onepTaHHH  Me/ienuuix  b  pesynbTBTe  ot/uibo  npuOpcxHbix  ynacTKOB  b 
OCHOBHOM  COBnaaatOT  C  KflpTOn  BTHX  ysaCTXOB  M  AOnOAHRIOT  eC  B  AOTO/lflX. 

B  ucHTpanbHoA  npaaoA  Harm  MaofipaweHHR  BKAeH  nonyocTpoB  Ahk/ioha  c  mctko  paanitMHMOH 
6cpcroDoA  aokh'oA  tin  iicm(3ouihiuoiouioA  6eper  or  HaBOAHCHHR.CcDcpiK*o  no.iyorrpoBO  ho  MopcKoii 
noBopxHOCTM  BitAHbi  6once  caeTAue  ovbptbhhr  6yxTU  MeAbAop^.Taxxc  RBORiouieAcR  pyc/iOM  otic 
BOA  B  peay/lbTOTC  OTOHBO. 

B  UCHTpO  liaonpAXOIIHR  BIIAHU  lIOpTOBUe  COOpyxeHHfl  ropoao  AyHClI.O-bi-piUV  KOTOpOrO  Bbl- 
TarMbocTca  Mope  hctko  biiommoc  b  BMoe  tohkoA  caer/ioA  /ihhhm  oumCu. 

B  ucHTpo jiLiio A  ceacpiioA  hbcth  chhmka  bhaoh  ocTpoa  HoAbcpr  11  flu;.  m.-jikhx  ocTpono.Ha 
MCCTC  KOTOpUX.HO  KOpTO,oC03IIOHCH  OCTpOB  UiopxepH. 

Ila  npi'orT.iujiciuiux  no  PAM  yiocTxax  cyutH  xopouio  npocMaTpiiu.ioi<  m  |».i3ucujiciiiior  ceTL 
abTOMuOM/iLHux  u  Mujicbiiux  Aopor,  a  tukkv  co/ibcxoxoaa Aci uc-iii jlic  yruai.M. 
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Attachment  E 


MEXAyHAPOAHM  K0MMEP4E CKA51  CMCTEMA 
CnyTHHKOBOt‘1  CS93M  «  COKOA  » 

- 3-1-0  ; - 


TeAeKOMM_yHHKaUHH  M exiy  AeAOBblMM,  MH^OpMaitHOHHblMM,  06- 
HecTBeHHbiMM  ueHTpaMH  b  CCCP  M  aa  pySexoM; 

-  pa3Hoo6pa3Hue  ycAyrM  MexAyHapoAHO*  cbmm  OTAeAbHbiM  op- 

raHM3aqnflM  h  MaciHUM  Anuaw; 

aBTOMaTM«:ecKaB  reAe^HHan  cBR3b  aBoHeHTos  r.  Mockbm  c 
afioHeHTaMM  CUIA,  cBponu,  Bto-BoctomhoA  A3mm  m  ABCTpaAwt. 

CoseTCKHe  rt  ocTaHUMOttHwe  cnyTHwcn  m  BOAOKOHHoonTMHecKne 
ahhhh  CBJJ3M  m  hob>  Atuee  itowyrauMOHHoe  oBopyAOBaHMe  BeAymwx  3a- 
pyBexHwx  4wpM  o6ecieqaT  onepaTHBHy#,  HaAexHyto,  -  BwcoKotcayecT- 
BeHHyio  TGAei^oHHyio  css3b  h  npeAocTaBflT  noAb30BaieA5iM  3axpenAeH- 
Hbie  xanaAu  cbsuh  aaj  nepeAaMn  umfpoBOM  HH$>opMai|HH  co  cxopocTbo 
OT  9,6  K6ht/c  AO  2,018  M6mi/c. 

CneynaAbHo  ocm  ghhuv  aSoHemaM  cncTeMa  «C0K0A»  npe- 
AoctaBMT  KanaAbi  aas  tAeoHH^opvauHM. 

3  T  0  : 

KOCMMMeCKHH  CeKTOp,  BKAIOWatOlUMM  3eMHy»  CTaHIJHK)  b  pafioHe 
r.  Mockbu,  3«MHbie  CTaHUMn  b  P£3ah4mwx  pernoHax  nAaneTU  M  co- 
BeTCKwe  cnyrHUKM-peToaHCABTopw  Ha  reocTaitHOHannoH  opfinTe; 

naaeMHbift  cexTop  SAexTpocBMH  r.  Mockbw,  BKAiowaioii|HM  ueHT- 
paAbHbiM  y3eA  cbb3m,  nepe<|>epMMHbie  KOHueHTpaTopbi,  BOAoxoHHoenfir- 

MeCKHe  AHHHH  CBB3H; 

MarncTpaAbHbie  ahhhh  cbb3h,  oBecnewHsaiomHe  cbS3b  3eMHoft 
CTaHUHH  C  UeHTpaAbHbtM  JOAOM  CBB3H; 

-  iteHTp-ynpaBAeHHB-CMCTeKOM  «C0K0A». 


103482  MOCKBA  HnO  "3AAC" 

TeA.  532-87-70 

Teji. 5341235.  MeTBepmc  BjiaflHMHp 

HHKOJiaeBHW. 
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TETEKOWrfYWKAUMM 

MEXflV 

AEnoebwn 

►f-OOPMAUVO  I  L»Mt 
OBLUECTBEHbJMM 
UEMTTAMYI  B  CHT 
K  3A  PY6E*0M 


POCCM^ICKME  rEOCTAUMOHAPrt>IE  CTiyTVWCH 

noHocemsHbE  m  eof>o*<OHHO-onTvt€CKic  n+w i  ceflaw 

vcnyrw  ABTOMATVftCKAB  HOGGHJEE  «a*4VTAUM0W0E  060PVfl06AH« 

MEXflVHAPQQHOM  THE®OHHAfl  3APV6EX*>IX  «MPM  06ECHEMAT  OftKMB- 

crai  C8R3b  HHO  BbCOKCXAHECTBEHHyK)  TEnEdOHYtO 

OTt£JlbHWM  A60HEKT06  C8R3b  M  nPEAOCTMRT  nCfb30BATEnflM 

OPTAHM3AUMRM  H  MOOCBbl  M  CUJA  3AKPFnnEH-fcdE  KAHAHbl  C8ft3M  OT  HEPE- 

HACTHUM  nMUAM  flAHM  lAWOeotf  MH®OPM*OW  00  OO 

POCTWO  OT  &6  KBMTC  OP  2.048  M6HTC 


ME)KflyHAPOAHAR 

KOMMEPHECKAH 

CnyTHMKOBAfl 

CMCTEMA 

CBH3M 

«coKon» 


HA3EMHW&  CEKTOP 
3JlEKTPOC8fl3H  rMOCKBbl 
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Attachment  F 


KOMMEPMECKAfl  CMCTEMA  PETMOHAAbHOfl  KOCMHMECKOR  CBH3M 
HaaHaweHMe: 

-  oGecneneHne  pernoHaAbHOM  TeAe^OHHofl  m  ^axcuMMAbHoft  cbwm  m 
nepeAa^M  AaHHbix. 

CodaB  CMCTeMbt 

•  BbicoicoopSmaAbHbiit  cnyt hmk* peT paHCAAT op  TER3EP\  .  pa3MemeH- 
huR  Ha  reocTauMOHapnoA  op6MTe; 

•  yeHTpaAbHajj  CTaHLtMS,  pa3MeiqeHHan  b6am3m  pernoHaAbHoro  ba<h- 

incTpaTMBHoro  ueHTpa; 

•  CBTb  afiOHeHTCKMX  CTaHlJHM  (  TepMHHaAOB  ). 

TexHMMecKMe  napaMeTpu: 

KOAMMeCTBO  CnyTHMKOB- pCTpaHCAHTOpOB 

•  KOAMMeCTBO  UeHTpaAbHbIX  CTaHUMfi 

-  KOAMMeCTBO  TepMHHaAOB 

-  <iacca  TepMMHaAa,  xr 

-  a6apmbi  TepMMHaAa, 

•  AexTponMTaHMs  MpMMHaAa,  B: 

ot  axx  'MyAjrropa 
ot  ceTM 

-  Anana30H  paCoHMx  TeMnepaTyp,  rpaA 

-  cxopocTb  nepeAanM  MH^opMauMM 

TepMMHaAa,  6mt/c 

ycAyrn  CMCTeMbt 

-  TeAe<(K)HHaH  cBH3b  afioHeHTOR  "xaxAoro  c  xaxAbw": 

-  (JiaKCMMMAbHan  CBB3b  *60HeHT0B  "iCaXAOl  0  C  KaXAMM"; 

-  nepeAana  a^hhux  b  peaAi.Hos  MacirraGe  speMenw 

-  aoctjai  A»6oroa6oHeHTa  k  ViaM  a^hhwx  PMoaui-nwm-**  tatepM- 
aAbHo-TexHMMecxoro  CHaBxeHMR,  ».npaBOHHoro  xapaxTepa. 

0co6eHHOCTM  CMCTeMbi: 

-  CMCTeMa  o6ecneHWBaeT  KpyrAocyTOMHy»  BcenoroftHyv  tBJOb  b 
peaAbHOM  MacurraBe  BpeMeHH  aScKtHTOB,  HaxoA&uiMxca  b  ad6oR  Towxe 
pernoHa,  eKAionaR  TpyAHOAOCT.y.nibie  pafioHbi; 

-  aBoHeHTcxMe  cTanitHM  MaAt  -*<u>apMTHbi,  Aerxo  TiepeHocwMM,  tipocTw  . 
b  3KcriAyaTaitMM,  H3  Tpe6y»i  -iieMMaAbHofl  noATOTOBKH  tiepconaAa. 
flpeAKa3HaMeHbi  aah  paOoTW  o  no/V3Bbix  ycAOBMSix; 

-  aHaAoroB  b  CCCF  ::e  MMeeits; 

-  CpOKM  p?.3BepTblB3»:Mf:  CMCTCMblt 

na  150  TcpMMHaAOB  1992  toa; 

HA  1500  TepMHHaAOB  J993  TOjV 

103  482,  MOCKBA,  Hno  "a: AC” 
Teji.  5341235  -IeTBep;iK  Bjiaz/Miip 


l; 

l; 

AO  1500; 

AO  8; 

500  x  400  x  1  0; 


220; 

MHHyc  40  -  +50 
9600; 
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Attachment  G 


i  •  •  .  • 

•ri1  IiTi  ,r  i 

If  .  .  .  HI* 


E  L  A 


H#J|Sj 

V/'  >J 

'yV's 


m 


rafefeKfcSS 


INFORMATION  BILL 

Small  ground  satellite  communication  station. 

Carrier  frequency  for 

reception  C 

Carrier  frequency  for 

transmission  C 

Modulation  type  Relative  phase  tele¬ 

graphy  +  Noise  likt 
signal 

Information  transmission 

rate,  koit/s  9,6 

Clock  frequency  of  the 

noise-1  <e  signal,  MHz  1,25 
Station  quality  for 

reception,  db/K  -6 

EIRP,  dbw  26 

Antenna  dimension,  m  0,424x0, 394 

Directional  pattern 
width,  dgr: 

for  reception  18°  x  12° 

for  transmission  36°x  9° 


18°  x  12° 


36  x  9° 


«  ELAS  » 

Scientific  &  Industrial  Corporation 
Adress:  Moscow,  103482  USSR 

tel.:  531-17-49;  5342582.  KpaB^eHKO 

Eopnc 


<J)aicc:  631-32-13. 


fpHropbeBi 


I0QPMAIIHOHHBIH  AHCTOK 


A9AP  CnyTHHKOB  -  PETPAHCAflTOPOB 

1.  Ha-».iaMeHMe  m  oSAacTb  npMMeHeHMH 
flpvrew  — ntpeytwnpte — AW — ^opwpynT  HeaauncMMO  ■ 
jmpaBABeMwe  a/jm,  opMeHTMpyeMbie  Ha  noABHXHbie  oBbexTU 
M  Ha3eMHbie -CTaHUMM.  HcnOAb3yiOTCfl  B  CHCTeMe  CnyTHMKOBOfl 
CBH3M  Ha  reocTauwoHapHOM  cnyTHMKe. 


2.  TexHMueocMe  xapaxT epncT hkm 

Mhcao  Ayneft 

3; 

ynpaBAeHMe  AynaHM 

3AeKTpoHHoe; 

CeKTop  oBaopa,  raA 

+-10; 

3HepreTMxa  Ha  npMeM,  aB/K 

>  +9; 

3HepreTMxa  *a  nepeAany,  aBBt 

>  32; 

PaBoMas  noAOca  MacTOT,  MTu 

100; 

3.  SKcnAyatauHOHHbie  xapaxiepHCTHKH 

Oxpyxaiomas  cpeAa 

AonycTHMas  3KcnAyaTauH0HHaa 

KOttMOCJ 

TeMnepaTypa,  C 

+-5»>; 

MeTOA  OXAaXABHHB 

KOMGMHHpOBaHHbIM; 

TaBapHTHue  pa3Mepw  A<PAP,  m 

AnaMLTp  3; 

06ma«  Macca,  xr 

250; 

CyMMapHoe  noTpeBAeHne,  Bt 

300. 

103  482,  MOCKBA.  HnO  “3AAC“ 

TeA.  532*37*  70  _ 

Tea.  b3696447ToHuapoB  BnwecjiaB  reoprueBire. 
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MAJIAR  3EMHAR  CTAHUMfl 
CnyTHMKOBOft  C8R3H 

BbflTyCKAETCR  CEFVIflHO 


KBCMUAfl  hactota 

KA  fFICM  flMAnA30HC 

HA  rtPEAAHy  awuoohC 

ata  Mooynngw  O0H1TIC 

CMDROCTb  nEPEOAHH 

***»0 PMAUW  C 

WTOBAR  HACTOtA  UJOC  T&SSi 

K*€CTBO  (flOGPOTHOCTb)  CTAHLW 

-6ab  k 


3cran»cc»«  nomuMAn 

HA  fmww  26aS8t 


RA3ACP  AHTEVHW  435" 405 u* 

ahtehma  nnocKAR  k**cpononoc* 
«obar  c  KPvroeoH 
nonRPKVSUMEH 

UHWA  flHATPAAMbl  HATBMEinBMOCTW 

ha  npiCM  18*»t2* 

HA  rmPEAAHy  3€T-sr 

MACCA  14  6w 

BHnwvcnyr  TE/EOOH 

dAKC 

rmAAHA  flAHHbDC 
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Attachment  H 


K0MMEP4ECKA8  CMCTEMA  TAOBAAbHOPl  KOCMMMECKOR  CBB3M 
Ha3HaMeHne: 

ofiecneneHMe  rAoSaAbHoft,  pernoHaAbHOfi  m  3ohobom  TeAe<|>OH- 
HOfi,  <|>aKCMMMAbHOft  CBH3M  M  nepeASHM  AaHHWX 

CoCTaB  CMCTeMbi: 

-  Bbico_Koop6MTaAbHbifi  cnyTHMK-peTpaHCAHTop  "KyflOH",  pa3Me- 
meHHbift  Ha  reocTaitHOHapHoA  opOMTe; 

-  3OHO0bie  cxaHUMH,  pa3Meu|aeMue  b  a»6om  Tonne  BHyTpn  30Hbt; 

-  CeTb  aSOHeHTCKMX  CTaHUMfl  (  TepMMH»AOB  ). 

TexHHMecKwe  napaMeipw: 

OAH'teCTBO  CnyTHMKOB-  peT paHCAflT  opoB 
I  OAMMeCTBO  30H0BblX  CTaHUMM 
K'AHMeCTBO  TepMMHaAOB  (Ha  TeppMT OpMM  CCCP) 

Mecca  TepMMHaAa,  nr: 

C  aHTeHHOfl 
6e3  3HT  eHHbl 

r«6ipHTbi  TepMMHaAa  6e3  aHTeHHW,  mm 
am.  ieTp  aHT eHHbi  TepMMHaAa,  m 

AMt  9TP  3HT eHHbl  30HOBOM  CTaHUMM,  M 
•Macca  30HOBOM  CTAHUMM  C  aHTeHHOfi,  xr 
HanpnxeHMe  ceTeeoro  nMTaHMfl,  B 
AManaaoH  pafioMMX  TeMnepaTyp,  rpaA 
CKopocTb  nepeAaMM  MH<|>opMauHM  TepMMHaAa, 

6mt/c 


l; 

AO  8; 

AO  100  000 

AO  15 
8 

500  x  400  x  M0 
1.5 

2.5-3 
AO  150 
220 

MMHyc  40  -  +50 
9600 


YCAyTH  CMCTeMbi: 

-  TfAeijioHHaH  CBM3b  aSoHeHTOB  "xaxAoro  c  icaxAWM"; 

-  (Jl.KCMMMAbHaJl  CBH3b  aOOHeHTOB  *TraXAOTO  C  tCaXAblM11 , 

-  nepeAana  a^hhux  ..  .  \/w  ..Macuna6e-9pet4etm^ 

-  AOCTyn  AioSoro  aSoHeHja  x  6a3aM  AaHHbix  ^MHaHeoBoro.  wa 
TepnaAbHO- TexHMMecKoro  c.Ha6xeHMa  cnpasoHHoro  xapataepa. 

OcoCfiHHOCTM  CMCTeMbi: 


-  CMCTeMa  o6ecneuMBaeT  KpyrAOcyTOMHy»  ecenoroAHyio  CBfl3b  b 
pe^bHOM  MacuiTaOe  BpeMeHM  aGoHeHTOB,  h3xoamu|mxcm  b  a»6o&  TOMKe 
30Hbi,  pernoHa  m  CCCP  m  psiAa  3apy6exHwx  CTpan; 

-  aOoHeHTCKMe  CTaHUMM  MaAoraSapMTHbi,  Aerxo  nepeHocMMbi, 
npocrw  m  yAoOHbi  b  3KcnAyaTauMM,  He  Tpe6y»T  cneunaAbHOM  noAro- 
tobkm  nepcoHaAa.  flpeAHa3HaMeHw  aah  paSoTbi  b  noAeswx  ycAOBMSix; 

-  CMCTeMa  MoSMAbHa;  30H0Bbie  ct3humm  Moryr  6wTb  nepeee3eHbi 
A»6biM  TpaHcnopTOM  m  pa3BepHyTM  b  a»6om  MecTe,  He  Tpe6y»T  CTpo- 
MTeAbCTBa  coopyxeHMM. 

-  aHaAoroB  b  CCCP  He  MMeeTca; 

103482,  MOCKBA,  HnO"3J!AC" 
43  TeJi.  5341235.  HeTBepnK  Bjihukmwp 

HttKOJiae =;•?:. 


—y*C - 

KOMMEPHECKAH 

MHOrOOyHKUMOHAJlbHAfl 

CMCTEMA 

CBH3M 

«EAHKMP» 


KO/1MHECTBO  CfiyTHMKOB-PETWHCflflTOPOB 
KO/1WHECTBO  3OH0BblX  CTAHUMM 
KQflMHECTBO  TEPMHHAnOB 
MACCA  TEPMHHAJlA.Kr 
C  AHTEHNOM 
BE3  AHTEHHbJ 

TABAPHTW  TEPMMHAflA  BE3  AHTEHHbJ  MM 
AM  A  MET  P  AHTEHHbJ  TEPMMHAHA  M 
AM  A  ME  TP  AHTEHHbJ  30H0B0M  CTAHUMM  M 
MACCA  30H080M  CTAHI4MMC  AHTEHHOM  *r 
MAnPHXEKME  CETEBOfO  J1MTAHMR  B 
AMAHA30H  RA60HMX  TEMTJEPATyP.  TPAA 
CKOPOCTb  riEPEAAHM  HHBOPMAUMH 
TEPMMHAJ1A.  K  6MT/C 


3 

ao  16 

ao  100  000 

A0 15 
8 

50^00200 

2.5 ’3 
A0 150 
220 

mmh/c  40-50 
64/56 


TEA6*0HHAfl  CBft3b  A60HEHT06  KAXAOTO  C  KAXAbiM 
•AKCMMMAbHAfl  CBR36  ABOHEHTOB  KAXAOPO  C  KAXAbJM 
nEPEA ANA  AAHHbJX  B  PEAAbHOM  MACUJTA5E  BPEMEHH 
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Attachment  I 


COURIER  SYSTEM  MAIN  CHARACTERISTICS 


Characteristic 

Dimension 

Value 

Courier 

1  Courier 

Number  of  satellites 

- 

8-12 

60  -  70 

Orbit  Altitude 

km 

800 

700-800 

Type  of  orbit 

- 

circu lar 

Inclination 

degree 

76 

74-86 

Footprint  diameter 

km 

4012 

5000 

Frequency  band 

- 

UHF 

L 

Number  of  channels 

per  a  satellite 

- 

8 

400 

in  the  system,  not  less  than  - 

64 

12000 

Information  speed  ratio 

kbit/sec 

9.6 

9.6.  64 

Type  of  information 

- 

packet  digital 

Type  of  chanel 

- 

half 

duplex 

duplex 

Intersatellite  links 

- 

absent 

present 

Message  delivery  time 

hour 

within  footprint 

0.05 

0.05 

to  any  point  of  the 

Earth 

maximum 

12 

0.05 

average 

6 

0.05 

Average  time  between  sessions 
(cpeztHHe  dmpotu) 

hour 

30 

continuous 

Mass 

satellite 

kg 

180 

700-950 

communication 

equipment 

50 

210-280 

Power  consumption 

Watt 

total 

200 

900-1100 

communication 

equipment 

110 

700-900 
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Bit  error  rate 


in  radio  chanel 

with  error  protecting  coding 

Unfailure  probability  within  10  000 
hour  time  interval 

Time  resource  yet 

DEPLOYMENT  SCHEDULE 


_4 

_5 

10 

10 

-8 

-9 

10 

10 

0.98 

5 


Courier- 1 

experimental  satellite 

launch 

1  Q 

1992 

Courier- 1 

first  operating  satellite  launch 

2  Q 

1993 

Courier-2 

experimental  satellite 

launch 

1  Q 

1994 

Courier-1 

complete  deployment 

4  Q 

1994 

Courier-2 

complete  deployment 

4  Q 

1997 

SERVICES 


COURIER  -  1 

-  electronic  mail 

-  automated  data  collection 

-  mobile  users  locating 

-  specialized  applied  services 


Courier  -  2 

-  electronic  mail 

-  telex,  teletext,  faximile 

-  vertual- terminal  and  remote  file  control 

-  mobile  users  locating 

-  specialized  applied  services 

-  telephone 


Cryptic  protection,  authentication,  data  corruption. 
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HA3HAHEHWE 

CBR3b  C  PAMOHAMH  CTMXMM- 
HbiX  BEflCTBMM  PA3nHHHbtMH 
3KCn£flHUMPMH  3PEKTPOHHAR 
noHTA  apr  bahkobckhx  onE- 

PALIMM  yflAHEHHblX  PAMOHOB 
flEPEflAHA  flAHHblX  MEttfly 
nOKAHbHblMH  MH4IOPMAL4HOH- 
HblMM  CETRMM  CBOP  flAHHWX 

C  3KonoryiHECKyix  meteopo- 
nornHECKHX  m  <qp yrux  aat- 
hmkob 


BUflbi  ycnyr 

nEPECAHA  flAHHblX  TEKCTO- 
Bb!X  COOBLiiE HUM 
C&OP  flAHHblX  C  PA3PMMHblX 
flATMMXOB 

TEflEOOHHAR  CBR3b 
nPOBEflEHME 
BMflEOKOHOEPEHUMM 
OnPEflEHEHME  MECTOHOnO- 
*EHMfl  ABOHEHTOB 


COCTAB 

KOCMMHECKME  AHRAPATbl 
•KYPbEP  flO  60  LUT 
M  TEPMMHAPbHblE  CTAHUMM 
PA3PMHHblX  WOflMOMKAUMM 
(  HOCMMAfi  MOBMPbHAR.  CTA- 
UMOHAPHAR  flPR  BXOflA 
B  HA3EMHWE  CETM  CBR3M  ) 
KOPMHECT0O  ABOHEHTOB 
5-10  MPH 


HM3KOOP6MTAObHAfl 
mOBAHbHAfl 
KOCMMHECKAR 
CMCTEMA 
CBOPA,  nEPEflAHM 
flAHHblX  H  CBR3M 

«KyPbEP» 
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Los  Alamos  National  Laboratory 
Los  Alamos, New  Mexico  87545 


To: 

From: 

Subject: 


Distribution 
G .  Canavan  C<— 

Trip  to  Dubna,  Russia, 


DATE 

IN  REPLY  REFER  TO: 
MAIL  STOP 
TELEPHONE 


31  August  1992 
P/AC: 92-468 
E545 

505  667  3104 
505  665  2014  FAX 


for  GEM  meeting,  7-12  Aug  1992 


This  memo  reports  on  a  trip  to  Dubna,  Russia,  for  a  meeting 
on  Global  Environmental  Monitoring  (GEM) .  It  was  the  fourth  in  a 
series  of  non-governmental  and  governmental  meetings  to  exchange 
information  and  explore  joint  projects  in  the  application  of 
distributed  remote  sensing  (DRS)  techniques  for  measurements  of 
global  ecology,  awareness,  and  warning  of  aggression.  The  series 
has  been  sponsored  by  the  World  Laboratory,  which  also  supports 
the  annual  meetings  on  Planetary  Emergencies  in  Erice,  Sicily. 

The  meeting  was  successful  in  that  it  introduced  a  number  of 
U.S.  government  and  non-government  participants  to  a  very  large 
number  of  Russian  and  other  Former  Soviet  Union/Republic  (FSU/R) 
scientists,  administrators,  projects,  capabilities,  &  interests. 

Participants.  The  US  delegation  was  led  by  Col.  Steve 
Harrison  of  the  U.S.  Space  council.  Members  were  Fenton  Carey, 
Tom  Crimmins,  and  Ari  Patrinos  (DOE) ;  Jordan  Katz  and  Scott 
Larrimore  (DoD/SDIO) ;  Greg  Wilson  and  Peter  Backlund  (NASA) ; 
Courtney  Riorden  and  Gene  Meier  (EPA) ;  Stan  Coloff  (BLM) ;  William 
Schneider  (GAC/ACDA) ;  Doyle  Evans  and  Greg  Canavan  (Los  Alamos) ; 
Lowell  Wood,  Edward  Teller,  Walter  Scott,  and  William  Zagotta 
(LLNL) ;  and  Andy  Boye  and  John  Vitko  (SNL) . 

U.S.  participants  received  late  and  not  completely 
consistent  guidance.  DOE  indicated  that  the  purpose  of  the  trip 
was  to  "assess  FSU  capabilities  for  global  environmental 
monitoring  and  for  cooperation  in  early  warning  concepts  for  a 
global  protective  system  (GPS)."1  DoD  indicated  that  the  SDIO 
would  "only  support  discussions  directly  related  to. . .guidance" 
on  Dual  Use  of  Distributed,  Space-based  Global  Defense  Sensors. 
The  Space  Council  and  State  just  said  not  to  make  proposals  or 
commitments.  Nevertheless,  it  was  possible  to  have  a  fairly 
productive  meeting.  There  is  a  formal  trip  report  by  the  U*S. 
delegation  and  a  separate  report  by  D.  Evans  of  Los  Alamos. 

This  memo  just  covers  a  few  additional  technical  issues. 

The  FSR,  Chinese,  and  other  delegates  are  listed  in  Russian 
and  English  in  the  preliminary  List  of  Participants  (Attachment 
A) .  It  is  fairly  complete,  although  in  some  cases  principals, 
particularly  ministers,  were  substituted  for  by  their  deputies, 
in  part  because  of  uncertainties  over  the  occurrence  and  format 
of  the  meeting,  which  were  known  to  them. 

T~.  T .  Crimmins ,  "Instructions  for  Participants  in  Dubna 
Workshop,  DOE  Office  of  Space  memo,  Aug  9-12  1992. 

2.  S.  Larrimore,  "SDIO  Contribution  to  GEM  Trip,  Russia,  SDIO 
memo;  P.  Worden,  "Dual  Use  of  Distributed,  Space-based  Global 
Defense  Sensors,"  SDIO  memo. 

3.  D.  Evans,  Los  Alamos  memo  ADEE-DE: 92-002,  18  August  1992. 
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President  Yeltsin's  greeting  (Attach  B)  was  translated  and 
read  by  Dr.  Barenboim,  the  Russian  World  Laboratory  and  program 
chairman,  to  open  the  meeting.  There  were  opening  statements  by 
Col  Harrison,  Dep.  Russian  Minister  of  Ecology  Ivinchenko, 
Academician  Velikhov  (VP  Russian  Academy  of  Sciences,  Dir. 
Kurchatov,  and  Pr.  Yeltsin's  advisor  on  arms  control) ,  Dr.  Abdus 
Salam,  Dr.  E.  Teller,  and  others  from  the  Ukraine,  Lithuania, 
etc.  That  by  Dr.  Sultanyazin,  Pr.  Kazakh  Academy  of  Sciences, 
was  particularly  good.  It  reviewed  the  wide-spread  devastation 
of  his  country  and  the  loss  of  the  Aral  Sea. 

Scope  of  the  meeting  is  indicated  by  the  Program  (Attach  C) . 
There  were  topical,  technical  sessions  on  DRS  from  space,  air, 
and  ground  as  well  as  specific  ecological  and  radiological 
problems  in  the  various  FSRs. 

Dr.  G.  Barenboim  opened  the  meeting  with  a  lengthy  review  of 
the  goals  and  elements  of  the  GEM  project  and  of  the  various 
environmental  catastrophes  underway  in  the  FSRs  (Attch  D  gives 
the  title  page;  the  56  page  document  is  available  on  request.) 

His  colleague  Dr.  V.  Roujansky  of  the  Ecological  Station  of 
Environmental  Control  (ESCOS,  the  World  Laboratory's  branch  in 
Russia)  provided  further  information  on  the  "Contamination  of  the 
Arctic  Environment  from  the  territory  of  the  FSU"  (Attch  E  gives 
the  title  page.  The  10  page  document,  which  is  available  on 
request,  even  shows  where  the  Soviet  Union  disposed  of  its  spent 
submarine  reactor  cores.)  Attachment  F  shows  the  overall  scope 
of  ESCOS  projects  and  laboratories. 

Dr.  Barenboim  pushed  hard  for  the  establishment  of  several 
GEM  laboratories  in  the  FSU,  as  he  has  in  previous  meetings  in 
the  series.  He  indicated  that  Russia  would  commit  the  funds 
required.  That  point  was  contentious.  Several  countries  and 
locations  would  like  to  compete,  and  several  different  groups 
would  like  to  be  the  points  of  contact. 

Talks .  Most  of  the  attendees  then  talked  in  the  technical 
sessions  over  the  next  three  days.  The  talks  broke  into  roughly 
two  types.  Government  officials,  including  the  Ministries  of 
Defense  (MOD)  generally  noted  that  "now  that  the  cold  war  is 
over,  we  look  forward  to  cooperating  openly"  (particularly  on 
U.S.  technology).  Scientists  generally  talked  about  detailed 
programs,  Capabilities,  or  measurements.  A  few  are  noted  below. 

Dr.  Rodin  from  Lavochkin  talked  about  the  conversion  of  SS- 
18s  into  launchers  for  GEM  DRS  satellites,  a  subject  that  he  has 
covered  in  previous  meetings  of  this  series,  as  well  as  in  the 
U.S. -Russia  Space  Commerce  Mission  in  July.  The  use  of 
converted  military  boosters  for  GEM  is  viewed  as  an  important 
issue,  particularly  to  Russian  and  Ukrainian  institutes,  design 
bureaus,  politicians,  and,  scientists,  because  of  its  potential 
for  generating  hard  currency.  But  it  is  a  very  divisive  issue, 
because  it  cuts  across  U.S.  domestic  commercial  space  issues. 

There  was  no  response,  other  than  the  suggestion  that  it 
would  be  appropriate  for  the  FSRs  to  use  their  converted  boosters 
to  launch  their  own  GEM  satellites.  While  the  Russians,  in 


4.  G.  Canavan,  "U.S. -Russia  Space  Commerce  Mission,"  Los  Alamos 
memo  P/AC: 92-420,  31  July  1992. 
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particular,  expressed  great  interest  in  flying  advanced  U.S. 
sensors,  it  was  generally  recognized  that  this  would  involve 
considerable  relaxation  of  tension,  and  that  it  might  be  more 
practical  to  go  through  a  transitional  period  of  several  years  in 
which  the  U.S.  and  FSRs  flew  their  own  sensors  own  their  own 
boosters  and  worked  out  means  of  exchanging  data  as  a  step 
towards  greater  cooperation. 

Dr.  Yuri  Zlatkin,  Chief  Designer  of  Hartron,  stressed  the 
strong  support  for  GEM  in  the  Ukraine,  the  Ukraine  is  interested 
in  separate  interactions  with  the  U.S.,  as  discussed  in  a 
separate  trip  report.5 6 7 

Academician  Guskov’s  group  from  Elas  discussed  their  plans 
for  using  decommissioned  military  satellites  for  GEM 
measurements,  but  did  not  discuss  their  sensors  in  any  detail. 
When  I  asked  Velikhov  why  they  did  not,  he  said  that  he  and 
Barenboim  had  been  unable  to  get  approval  from  the  Ministry  of 
Defense  (MOD)  in  time.  Elas  also  discussed  an  alternative  new 
sensor  whose  capabilities  were  something  like  the  visible-near- 
infrared  (IR)  part  of  a  Landsat,  which  Elas  hopes  to  launch  in 
1994.  Such  sensors  might  also  be  usefully  flown  on  developmental 
SDIO  dual-use  satellite  buses  as  a  cross-check  of  small  sensors. 

There  were  many  very  thoughtful  technical  talks  from  the 
scientists  in  the  List  of  Participants.  Unfortunately,  there  was 
no  printed  agenda,  and  my  notes  of  the  speakers  and  topics  are 
unreliable  due  to  spelling  and  uneven  translation.  I  have  asked 
Dr.  Barenboim  to  prepare  a  list  of  speakers  and  topics  and  short 
synopses  of  their  talks,  and  will  make  it  available. 

Lowell  Wood  gave  a  review  of  advanced  U.S.  DRS  sensors  and 
communications  at  about  the  level  that  had  been  discussed  at 
Erice  the  previous  year.  It  was  a  useful  update  for  most  of  the 
audience,  and  well  received,  as  was  John  Vitko's  presentation  of 
ARMSAT.  My  talk  was  restricted  to  a  discussion  of  the  space  and 
time  resolution  requirements  for  dual  uses  and  DRS's  capabilities 
as  shown  in  the  final  figure  of  last  year’s  Signal  article. 

Scott  Larrimore's  discussion  of  SDIO  dual  use  satellites 
provoked  a  lively  discussion  of  the  impact  of  false  alarms  and 
failures  on  defensive  systems,  to  which  Dr.  Wood  contributed 
usefully.  Great  interest  expressed  in  more  detailed  discussions. 
William  Schneider  gave  a  thoughtful  discussion  of  the  reasons  for 
increasing  support  for  dual-use  applications  in  the  West. 

Cyclones.  One  of  the  most  interesting  discussions  was  that 
by  the  Elas  group  of  the  possibility  of  using  DRS  information  to 
predict  the  development  of  hurricanes  like  the  one  that  damaged 
Florida.  Elas  reviewed  their  aircraft  measurements  of  microwave 


5.  G.  Canavan,  "Trip  to  Hartron,  Myasishchev,  and  Elas  Design 
Bureaus,  12-14  August  1992,"  Los  Alamos  memo  P/AC: 92-469,  1 
September  1992. 

6.  G.  Canavan  and  L.  Wood,  "Distributed  Remote  Sensing  from 
Constellations  of  Small  Satellites,"  A.  Zichichi,  ed. , 
Proceedings  of  the  XII  Erice  Symposium  on  Global  Problems. 
Majoranna  School  of  Physics,  Erice,  19-23  August  1991. 

7.  G.  Canavan  and  E.  Teller,  "Distributed  Remote  Sensing  for 
Defense,"  Signal,  August  1991. 


51 


reflectivity  changes,  which  appear  to  be  a  precursor  to  cyclone 
formation.  Several  Russian  gave  Dr.  Teller  and  I  some  papers  on 
the  geophysical  phenomena  involved8 9  and  the  physical  observables 
that  could  be  monitored  remotely10  and  asked  us  to  sketch  out  the 
compact  microwave  sensors  needed  to  monitor  them.  I  said  that  I 
would  do  so,  confer  with  Dr.  Teller,  and  let  them  know  if 
satellite  remote  sensing  looked  promising  and  how  to  test  it. 

In  the  summary  session  Dr.  Teller  concentrated  on  who  would 
want  to  use  and  who  would  be  willing  to  pay  for  the  new  DRS 
capabilities.  He  identified  FEMA  as  a  likely  and  valuable 
customer.  He  stressed  the  necessity  of  making  information 
available  to  all  and  argued  for  taking  advantage  of  the  greater 
flexibility  of  non-governmental  activities.  The  FSR  comments 
seemed  to  split  on  that  issue. 

Velikhov  expressed  satisfaction  with  the  results  of  the 
meeting  and  with  the  use  of  the  World  Laboratory  as  a  vehicle  for 
coordinating  Russian  and  FSR  activities  internally  and 
internationally.  He  pushed  on  defining  dual-use  satellites, 
aircraft,  and  ground  stations  and  combining  their  data  in 
integrated  data  banks.  There  was  much  talk  about  more 
organization  and  more  meetings;  no  commitments  were  made. 

Questions  left  over  from  the  meeting  were  almost  as  numerous 
and  interesting  as  the  conclusions.  Among  them  were: 

1.  Is  the  Russian  MOD  (and  CIS  general  staff)  willing  to 
let  military  satellites  be  used  for  civil  purposes? 

2.  How  much  real  influence  or  control  do  Velikhov  and  the 
World  Lab  have  over  the  MOD? 

3.  What  are  the  capabilities  of  current  Russian  satellites 
for  DRS? 

4.  What  are  Russia's  plans  for  using  them  or  advanced 
satellites  for  DRS? 

5.  Who  speaks  for  the  World  Lab  (GEM)  in  Russia?  FSRs?  Is 
it  strong  enough  to  coordinate  (lead)  efforts? 

6.  Do  Russia  or  the  FSRs  have  any  idea  of  how  to  use  remote 
sensing  for  radiological,  chemical,  or  biological  catastrophes — 
or  must  they  be  monitored  from  the  ground? 

7 .  What  are  the  actual  sensors  on  FSR  aircraft?  Could  FSR 
airplane  measurements  be  usefully  joined  with  the  U.S.  DoE's  ARM 
program? 

8.  What  are  the  actual  FSR  ground  sensors?  Could  FSR 
ground  measurements  be  usefully  joined  with  U.S.  EPA  ground 
measurements? 

9.  Could  FSR  satellites  provide  useful  precursor 
information  for  the  U.S.  Earth  Observing  System  (EOS)? 

10.  Is  "dual  use"  of  warning  satellites  cost  effective? 


8.  G.  Canavan,  "U.S.-Rusbia  Space  Commerce  Mission,"  op.  cit. 

9.  V.  Zimin,  et.  al.,  "Investigation  of  Large-Scale 
Ecological ly-Hazardous  Eddy  Flows  in  the  Earth  Atmosphere,"  USSR 
Academy  of  Sciences  Space  Science  Research  report  Pr-1778,  1991. 

10.  S.  Moiseev,  "The  Helical  Mechanism  of  Generation  of  Large- 
Scale  Structures  in  Continuous  Media,"  Proceedings  of 
International  Workshop  on  Nonlinear  and  Turbulent  Processes  in 
Physics,"  Kiev,  1989. 
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Answers.  As  a  partial  answer  to  the  first  question,  after 
the  Dubna  meeting  I  was  told  by  Dr.  Barenboim  that  during  the 
meeting  Grigorov,  chief  of  the  ecological  department  of  the  MOD, 
and  his  deputy  A.  Unaic  had  established  a  coordinating  committee 
for  dual  use  of  military  assets  under  Wolkov,  and  that  Gen 
Ivanov,  who  controls  special  equipment  (satellites) ,  is  on  the 
coordinating  committee.  Their  first  meeting,  the  Monday  after 
the  Dubna  meeting,  was  held  to  approve  the  agenda  for  the 
subsequent  meeting  in  Erice. 

As  a  partial  answer  to  the  second  question,  Dr.  Barenboim 
has  been  made  the  deputy  to  Wolkov  for  ecological  applications. 
There  will  be  another  deputy  from  within  the  MOD  for  military 
applications.  The  MOD  does  seem  to  take  DRS  seriously,  and  Pr. 
Yeltsin  does  appear  to  view  the  World  Laboratory  and  its  GEM 
project  as  useful  coordinating  mechanisms. 

Issues.  The  Dubna  meeting  provided  a  useful  first  exchange 
with  a  large  number  of  scientists  and  organizations,  some  of 
whose  existence  or  functions  were  unknown  a  year  or  two  ago. 

Some  of  their  capabilities  are  quite  impressive.  The  ecological 
problems  in  the  FSRs  are  staggering.  It  would  appear  that  the 
GEM  project  could  contribute  to  them.  It  is  a  bit  less  clear  how 
DRS  could  contribute  and  how  the  U.S.  could  best  interact  with 
the  GEM  project. 

Many  of  the  FSRs'  problems  have  to  do  with  ground 
contamination  by  chemical  or  radiological  materials.  It  has  been 
shown  that  DRS  can  remotely  sense  gross  migration  through 
vegetation,  emissivity,  an  reflectivity  changes,  but  it  is  not 
clear  that  current  capabilities  are  sufficiently  direct  to 
replace  ground  measurements.11  The  FRSs,  particularly  Russia, 
could  well  be  served  by  first  improving  ground  measurements, 
perhaps  using  satellites  for  data  readout  and  transmission.  The 
next  step  might  be  augmented  aircraft  measurements. 

Such  steps  could  provide  time  for  definition  of  more  direct 
space  measurements.  Nevertheless,  even  Russia's  problems  are 
effectively  global.  When  all  of  the  FSRs  are  included,  that  is 
even  more  true.  Thus,  DRS  could  be  effective  as  a  means  of 
following  gross  changes  over  the  FSU's  whole  land  mass.  DRS  has 
already  been  effective  in  monitoring  the  disappearance  of  the 
Aral  Sea  and  the  growth  of  the  dust  bowl  and  erosion  problems 
produced  thereby. 

Organizational  issues  were  raised  but  not  addressed. 
Responsibility  and  support  for  space,  air,  and  ground  sensing  are 
split  between  the  Ministry  of  Space  and  Ecology  and  others  in 
Russia  and  split  along  still  other  lines  in  the  other  FSRs. 
Moreover,  the  Russian  Minister  of  Space  Koptiev  appears  to  be 
more  interested  in  maintaining  the  overall  enterprise  than  in 
supporting  a  new  and  possibly  expensive  thrust  in  ecological 
monitoring.  Aircraft  measurements  are  underutilized  and 
subordinated  to  more  glamorous  space  measurements  in  the  FSRs  as 
in  the  U.S.  Ground  sensors  are  developed,  but  measurement  nets 
are  undersized,  as  in  the  U.S. 


11.  G.  Canavan,  Los  Alamos  letter  P/AC: 92-372,  20  June  1992  to 
N.  Fortsun  and  D.  Eardley;  Subject:  JASON  Study  of  DRS. 
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There  appear  to  be  many  opportunities  for  collaboration,  but 
the  mechanisms  for  developing  them  are  still  formative.  Until 
they  are  in  place,  the  World  Laboratory,  ESCOS,  and  GEM  would 
appear  to  serve  a  useful  default  mechanisms  for  the  exchange  of 
the  technical  information  needed  to  define  useful  collaborations. 
The  representatives  at  the  Dubna  meeting  would  appear  to  be 
aPProP^f*a^e  contacts  for  such  follow-on  exchanges.  Thank  you  for 
your  time  and  attention. 
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CoBeT  no  aHamray  kphbhchmx  cHTyamft  u  npoeKTSM  rocvnannTHPH-  65-  rpaKOBHti  R*  -  r*.  cimukuihct. 

Htn  nporpaMM  npw  ItoaBirreabCTBe  PoccHftcKofl  feflppaipm 
56.  MoHceeB  EE  -  Haytmuft  pyn.  accoiwaiwH  "OKonpoeKT"  npw  AO  "PocKOMaaporeo” 

3CK0C.  66.  flxaHHOeKOB  R  &  -  3aB.  ceKTopoM. 

67.  EorflaHOB  EC.  -  npeaimeHT  AO. 
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Semekhln  1. 1.  -  Executive  Director. 


85.  Mescheryakov  M.G.  -  Director  Emeritus  of  LCTA. 

86.  Morozov  V.  V.  -  Local  Coordinator  of  the  Workshop. 

87.  Makhankov  A.  V.  -  Chief  of  Gests  Receiving  Group. 

88.  Lukianov  S.  0.  -  Workshop  Administrator. 
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IIPE3H^EHT 

pocamcKOfl  «de^epaumm 


«  3  »  aarycTa  1 9, &Lr. 

Nb  lip— 1 387 

r.  MOCKBA 


ynacTHHKaM 

MexqtyHapoAHoro  paSonero  coBemamui  no  IIpoeKTy 
TjI06aJIbHbIH  3K0JI0rHHeCKHH  MOHHTOpHHr” 


IIpHBeTCTByK)  ynacTHHKOB  coBemaHHH  no  Ilpoexiy  Tjio6ajn>Htiit  SxojioraHecKHii 
MOHHTOpHHT",  C06paBHIHXCH  Ha  rOCTenpHHMHOH  3eMJie  Pocchh. 

PyKOBOflCTBO  Poccuitcxoit  OenepauMH  npnflaeT  ocoSoe  3HaneHHe  fleaTejibHOcra  b 
oSnacra  axojionm.  Mbi  y6e)xneHbi  b  tom,  hto  peiueHHe  xpyroibix  axojioniHecxHX  npofwieM 
BBJiaeTca  o6meH  3a6oTOit  MenoBenecTBa,  h  BceMepHO  nojutepHCHBaeM  MeacnyHaponHoe 
coTpynHHHecTBO  b  3toh  oSaacrH. 

06cyxtnaeMbiii  BaMH  npoexT  axononiHecxoro  MOHHTopHHra,  me  b  enwHyio 
CHCTeMy  oSbeflHHeHbi  xocMHHecxwe,  aBnaiwoHHbie  h  Ha3eMHbie  cpeflcrea  Ha6jnofleHHa  Ha 
ocHOBe  HOBeHiiiHx  pa3pa6oTOX  HayxH  h  tcxhhkh,  3HaHHTenbHaa  Hacrrb  xoTopbix  cobccm 
HeztaBHO  npeflHa3HaHanacb  HcxmoHUTeabHo  juia  o6opoHHbix  neaeft,  oTxpbiBaeT  HOBbie 
B03M05KH0CTH  J&K  flOCTHtteHHa  OflHOTO  H3  OCHOBHbIX  npaB  HCJIOBexa  -  npaBa  JKHTb  B 
CnaronpuHTHbix  axojionraecxHx  ycjioBHax  b  rapMOHHH  co  Bceit  npHpofloft. 

MbI  CHHTaeM,  HTO  XOHBepCHH  CymeCTByiOmHX  TeXHHHeCXHX  CpeflCTB  oCopOHbl, 
onbirabix  pa3pa6oTOx,  MomHOCTew  bochhoh  npoMbiwjieHHOCTH  h  nepeopHeHTauna  Ha 
MHpHyio  c$epy  HHTejuiexTa  cneunajmcTOB,  3aH«Tbix  b  o6opohhoh  c^epe,  Moryr  CbiTb 
HHTeH chbho  Hcnojib30BaHbi  juih  yBejiHHeHHa  HHTejmexiyajibHoro  H  TeXHHHeCXOro 
noxeHUHajia  coBpeMeHHofi  axononm.  EyneM  oxa3MBaTb  3TOMy  HeoSxoflHMyio  nojutepxtxy. 

Mm  neHHM  zteaTejibHocTb  MoxnyHaponHbix  HenpaBHTenbCTBeHHbix  opraHH3auHH, 
b  nacTHOCTH,  -  BceMHpHOH  JIaCopaTopHH  b  3toS  o6jiacTH,  nonnepjKHBaeM  ycmina 
poccHftcxHx  BenoMCTB  h  opraHimitHH,  npHHMatomux  ynacTHe  b  IIpoexTe.  HaneeMca,  hto 
h  npyrae  crpaHbi,  opraHioaitHH  xoTopbix  ynacTByiOT  b  Ilpoeicre  "DioGaabHbifi 
SxojioiHHecxHfi  MoHHTopHHr",  oxaacjrr  eMy  noxKepxcxy. 

Bbipaxtaio  oco6oe  yztoBjieTBopeHne  ynacTneM  b  coBemaHHH  BHUHbix 
npencTaBHreneii  CIUA,  yxpaHHbi,  Ka3axcraHa  h  npyrax  crpaH,  xoTopbie  Hapany  c 
poccHHCKHMH  cneitnajiHCTaMH  3ajio>KHjiM  ocHOBbi  IIpoexTa.  >Kenaio  yHacTHHxaM 
coBemaHHa  ycneniHOH  pa6oTbi. 


BJEjibuhh 
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Attachment  C 

Program  of  the  International  Workshop  on  the  Project  "Global 

Ecological  Monitoring" 

Dubna,  Russia,  August  8  -  12. 

Sessi ons 

August  9th!  11.30  -  13.00  -  Opening  of  the  Workshop 
15.  00  -  18.  00  -  The  talks  "Project  GEM" 

Discussion  A1  -  1  h. 

Discussion  B7  -  1  h. 

August  10th!  9.00  -  13.00  -  Discussion  A3  -  1,5  h. 

Discussion  A4  -  1,5  h. 

Discussion  A5  -  1  h. 

16.00  -  18.00  -  Discussion  A2  -  0,5  h. 

Discussion  A6  -  1  h. 

August  11th!  10.00  -  13.00  -  Discussion  B8  -  1,5  h. 

Discussion  B9  -  1,5  h. 

15.00  -  17.00  -  Discussion  CIO  -  1  h. 

Concluding  session  -  1  h. 

Social  events 

August  9th!  13.00  -  14.00  -  Press  Conference. 

19-30  -  Welcome  Party. 

August  10th!  18.30  -  19.30  -  Dr.  Teller’s  Press  Conference  in  Russia. 

August  11th!  18.00  -  19.00  -  Concluding  Press  Conference. 

19.30  -  Banquet. 

Discussion  Blocks 

Block  A.  Scientific  and  technological  aspects  of  the  Project. 

A1  -  Space  in  the  GEM  System. 

A 2  -  Aircrafts  in  the  GEM  System. 

A3  -  Ecological  Stations  on  the  Earth  surface  in  the  GEM  System. 

A5  -  Communication  and  information  assurance  of  the  GEM  Project. 

A6  -  systems  of  strategic  defence!  the  possibility  of  its  usage 
for  the  GEM  purposes. 

il°ck  B-  Ecol ogo- geograf i cal  aspects  of  GEM!  ecological  disaster 
zones  as  GEM  objects. 

B7  -  National  problems  and  politics  in  the  ecological  field. 

B8  -  Regional  ecological  problems. 

Block  C. 

C9  -  Political  and  legislative  aspects  of  GEM. 


-  1  h.  S’! 
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Attachment  D 


INTERNATIONAL  WORKSHOP 
GLOBAL  ECOLOGICAL 
MONITORING  PROJECT 

August  8-12,  Dubna,  Russia 

Organized  by 

Ecological  Station  of  Environmental 
Control,  MOSCOW,  Russia 
Lawrence  Livermore  National  Lab. 

California,  USA 


GLOBAL  ECOLOGICAL  MONITORING  PROJECT. 

SCIENTIFIC.  TECHNOLOGICAL.  CON  VERSION  AL  AND  ORGANIZING  PRINCIPLES 


Sov*e  ^  Cq^, 


by  Prof.  Barenboim  G.M. 

£with  assistance  of  Dr.  Zimin  E.P«^ 
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Attachment  E 


DRAFT 


V.E.Roujansky,  G.M. Barenboim 
Ecological  Station  of 
Environmental  Control  (ESCOS) 
Moscow,  Russia" 

Contamination  of  the  Arctic  Environment  from  the  territory 
of  the  Former  Soviet  Union.  The  ways  of  pollution  movements 
towards  the  neighbouring  countries.  (Arctic  Environmental  Project), 

_I « _ Background 

The  necessity  of  conducting  complex  ecological 
investigations  within  the  Arctic  region  of  Russia  by  scientists 
from  all  interested  countries  is  determined  by  various  factors, 
in  particular j  by  the  following  ones: 

.  continuing  contamination  of  the  Russian  part  of  the  Arctic 
ocean,  which  has  an  unique  structure  and  specific  patterns  of 
natural  processes  (for  example,  regular  character  of  the  ocean 
currents),  and  represents  the  termination  point  for  major  river 
systems  (the  Ob,  Yenisey,  Lena,  Kolyma),  and,  therefore,  the 
accumulations!  zone  for  most  of  the  industrial  pollutants; 

.  tran^regional  river  runoff  (rivers  of  the  Northern  European 
part  of  Russia  and  Siberian  rivers)  and  groundwater  flow  into  the 
Arctic  ocean); 

.  extreme  geographic,  geologic  and.  climatic  conditions, 
which  are  responsible  for  the  specific  polar  effects,  when 
natural  conditions  are  overlapped  by  anthropogenic  activity: 
acceleration  of  the  greenhouse  effect,  ozone  depletion,  lack  of 
the  oxygen,  etc. 

.  occurrence  of  the  thick  and  vast  permafrost  zone; 

.  location  of  many  toxic  and  hazardous  industries  within 
vast-barren  polar  regions  of  Russia,  and  in  southern  parts  of 
Siberia,  but  within  the  basins  of  the  major  rivers  flowing 
northward  into  the  Arctic  ocean. 


■»-—  Existing  and  Potential  Sources  of  the  Arctic  Contaminate 

The  primary  existing  and  potential  sources  of  the 
contamination  of  the  Arctic  environment  from  the  territory  of  the 
Former  Soviet  Union  are  as  follows: 

.  three  nuclear  enterprises  in  Siberia  and  the  Ural  region 
(Chelyabinsk,  Tomsk,  Krasnoyarsk); 

.  the  Novaya  Zemlya  nuclear  testing  ground; 

.  the  Semipalatinsk  nuclear  testing  ground; 

.  Navy  bases  for  nuclear  submarines  in  the  Arctic  (two  bases 
on  the  Kola  Peninsula,  and  one  -  in  Severodvinsk); 
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„H  is  unprecedented  in  human  history  that  mankind  has  accumulated  such  a 
military  power  to  destroy,  at  once,  all  canters  ol  civilisation  In  the  world  and 
to  affect  some  vital  properties  of  the  planet.  .  .. 

The  danger  of  a  nuclear  holocaust  Is  not  the  unavoidable  consequence  of  the 

great  development  of  pure  science.  _  .  ,  _  ^  _ _  ^  . 

Technology  can  be  lor  peace  and  lor  war.  The  choice  between  peace  and 
war  Is  not  a  scientific  choice.  It  Is  a  cultural  one:  the  culture  of  love  produces 
peaceful  technology.  The  culture  of  hatred  produces  Instruments  of  war.  • 

Erica  Statement,  1981, 
Erica,  Italy. 

ECOLOGICAL  STATION  OF  ENVIRONMENT  CONTROL  |ESCOS)  is  a  part  of  International 
Centre  for  Scientific  Culture  —  World  Laboratory  (World  Lab).  Established  in  Geneva  »n  1986 
the  World  Lab  has  become  a  prototype  of  the  organisation  called  to  unite  the  efforts  of  the 
scientists  from  various  countries  to  solve  the  problems  of  great  interest  to  the  "\anktna 
without  frontiers  and  without  secrecy  between  the  science  of  West  and  East,  North  and 
South.  This  cooperation  was  initiated  by  the  authors  of  the  Statement,,  Nobel  Laureates  r.  Ka- 
pitia  (USSR),  D.  Dirac  (Great  Britain),  an  outstanding  physicist  and  public  figure  A.  Zichichi 
(Italy)  and  other  physicists. 

The  World  Lab’s  Scientific  Committee  is  one  of  the  most  authoritative  in  Europe.  There  are 
9  Nobel  Laureates  out  of  its  18  members  representing  9  countries. 

The  World  Lab  is  an  associate  member  of  the  United  Nations  Organization.  Its  ftcfivities  are 
directed  towards  the  development  of  important  international  scientific  projects  in  the  field  of 
searching  new  energy  sources,  hydrometeorology  (first  of  all  global  climatic  change),  physics, 
medicine,  ecology  as  well  as  reducing  nuclear  and  chemical  war  dangers. 

AIDS,  ozone  holes,  greenhouse  effect,  chemical  weapon  destruction,  development  of  en 
international  ecological  con! ‘'ll  network  and  many  other  up-to-date  scientific  questions  ere 
on  the  agenda  of  annual  conferences.  „  ,  „  .  .. 

The  main  Coordination  Centre  of  the  World  Lab  is  located  in  Lausanne  (Switzerland)  and  it 
has  an  information  and  Education  Centre  in  Erice  (Italy).  The  President  of  the  World  Lab  is 
Prof.  Antonino  Zichichi  (Italy).  _ 

World  Laboratory  has  established  en  annual  prize  of  Erice  "Science  for  Peace  •  The  prize 
fund  amounted  to  $1  100  000.  The  first  prize  "Science  for  Peace"  was  awarded  in  1990.  One 
third  of  the  prize  was  awarded  to  scientists  P.  Kapitza  (USSR),  P.  Dirac  (Great  Britain)  and 
A.  Sakharov  (USSR)  posthumously.  One  third  of  the  prize  also  went  to  E.  Teller  (USA)  and 
W.  Weisskopf  (USA). 

The  World  Lab  has  its  branches  in  various  countries.  The  World  Lab  branch  In  USSR  was 
established  in  1989.  Its  status  was  determined  by  Authorization  of  the  Council  of  Ministers 
N?  486  of  June  16,  1989,  which  stated  that  the  World  Leb  Branch  is  en  International  Non-Go¬ 
vernmental  Organization  located  in  the  territory  of  the  USSR  with  the  right  to  interior  and 
exterior  activity  (exempted  from  taxes,  customs  duties  etc). 

The  Branch  President  is  Academician  E.  P.  Velikhov  (Vice-President  of  the  USSR  Academy  of 
Sciences,  Kurchatov  Nuclear  Energy  Institute  Director,  the  USSR  Supreme  Soviet  deputy). 
The  Branch  Director  General  if  a  corresponding  member  of  the  USSR  Academy  of  Sciences 
V.  A.  Gelovany  (specialises  in  mathematics,  macrosystem  models).  The  Branch  Headquarters 
is  located  in  Moscow  (9,  Prospect  60  let  Octyabria).  The  Branch  has  its  subsidiaries  in  12  soviet 
cities.  Subsidiaries  in  the  Ukraine  and  Lithuania  have  become  independent  Branches. 
ECOLOGICAL  STATION  OF  ENVIRONMENT  CONTROL  (ESCOS|  Is  •  subsidiary  of  World 
Laboratory  Branch  in  USSR.  It  Is  an  indepandent  Juridical  person  and  functions  since  January  1. 
1990.  ESCOS  enjoys  all  the  rights  of  the  Branch.  ESCOS  has  Its  residence  In  an  ancient  Bus* 
slen  city  of  Pereslavl-Zalessky  which  Is  a  part  of  fht  Golden  Ring  of  Russia  (ISO  km  distance 
from  Moscowl  with  the  Presentation  Office  In  Moscow  and  regional  centers  In  other  soviet 
cities.  ..... 

ESCOS  Director  Is  Doctor  of  Physics  and  Mathematics  Professor  G.  M.  Barenboim  (simul¬ 
taneously  occupying  the  post  of  the  Chief  of  the  Chair  "Ecology"  at  Moscow  Physical  and 
Tachnical  Institute). 

ESCOS  does  scientific  research  in  the  Bald  of  methods  and  systems  of  environment  control, 
mathematical  modelling  of  Ihe  ecological  situation.  It  deals  with  the  questions  of  ecological 
education,  organizes  and  carries  out  independent  International  examinations  In  Ihe  ecolo¬ 
gically  damaged  areas. 

An  Important  aspect  of  ESCOS’s  activity  Is  a  development  of  Independent  network  of  Inter¬ 
national  stations  of  environment  control  In  the  USSR  and  othar  countries  as  wall  as  promotion 
and  realization  of  various  International  ecological  projects. 


'OB'.  PERESLAVL-ZALESSKY 
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(acting  or  at  the  stage  of  formation  are  open  for  any  new  organisation  from  any  country  to  join). 

"Green  farm";  ecological  education  by  means  of  ecological  tourism  and  joint  agricultural 
work  of  international  youth  teams. 

University":  creation  and  functioning  of  International  University  of  ecological  culture,  policy 
^fsu71*'la2em  «n<  of  14  century  monastery  being  restored  in  Pereslavl-Zalessky). 

^Brilliant  eyes  —  'World  picture":  development  of  the  Ground  and  Aerospace  Ecological 

^faTm^m^nt)  tem  ^  ®co  °®ica*  r'**‘  •dimation  (using  technical  facilities  available  due  to 

Ecological  network":  development  in  the  USSR  of  an  international  network  of  regional  centers 
of  environment  control  and  expertise  (creation  in  Pereslavl-Zalessky  of  an  exemplary  Research 
Center)  with  further  extention  into  other  interested  countries. 

Arctic  ecology":  experimental  study  and  modelling  of  the  Arctic  pollution  (with  regard  for 
Zapoliane  industry  impact  as  well  as  oil  and  gas  prospedion  on  the  shelf  and  the  shore, 
nuclear  weapon  tests  in  the  Novaya  Zemlya  testing  area,  pollution  transfer  by  the  rivers  of 

ii  irC<ICA  ,  ?•  subterranean  flow  e.  t.  c.)  and  carring-out  (western  and  eastern)  of  this 
pollution  to^global  ocean  to  the  coasts  of  other  countries. 

Ecomodels":  formation  of  data  bases  on  the  ecological  situation  in  the  regions,  creation  of 
mathematical  models  and  situation  optimisation. 

"Water  protection  tows":  creation  of  joint  soviet-french  group  on  water  legislation  to  imple- 
U*"f  »uropean  methods  and  the  results  of  the  work  of  this  group  in  the  form  of  Tomsk  Expe¬ 
rimental  Basin  Agency  (Tomsk  and  Kemerovo  regions).  P 

inV|K':  |C?a,ii0nL  of,  '"to/ndionel  Scientific  and  Public  Center  for  environmental 
with*  tile ’renewed  ’energy  source s°°  •n9,ne®rin9  basis  of  an  ecologically  clean  village 

ofodlfrtin!1  •c°!°9ic«ljy  pore  food-stuffs  produdion  (technology  elaboration, 

p  odudion,  expert  examination  of  food-stuffs'  ecological  purity  in  various  countries). 

ECOLOGICAL  SCHOOLS,  CONFERENCES,  SYMPOSIUMS 

International  Children  Ecological  School 
(participants:  Belgium,  Canada,  USSR,  USA,  France), 

Pereslavl-Zalessky,  USSR,  July,  1989. 

International  Scientific  and  Practical  Ecological  School  on  Heavy  Metals  In  Environment 
USA  Japan*Pre’en,#,  V*’  °f  comPani«s  representing  control  instruments:  Germany,  USSR, 

auditory:  USSR),  Moscow,  USSR,  February,  1990. 


International  Scientific  and  Practical  Ecological  School  on  Water  Quality 
(lecturers:  USSR,  France,  auditory:  USSR),  Moscow,  USSR,  February,  1991. 

International  Scientific  and  Practical  Ecological  School  "Methods  end  Models  In  Ecology" 
(organized  by  Ettore  Majorana”  International  Scientific  Culture  Center  jointly  with  ESCOS) 
Eriee,  Italy,  October,  1991. 

Summer  Students  Ecological  Workshop 

(lecturers  and  students:  USSR),  Pereslavl-Zalessky,  USSR,  July,  1989. 


International  Summer  Students  Ecological  Workshop 

(ledurers  and  students:  USSR.  France),  Pereslavl-Zalessky,  USSR,  July,  1990. 

International  Summer  Students  Ecologfcafl  Workshop 
(ledurers  and  students:  Great  Britain,  USSR,  USA,  France), 
Pereslavl-Zalessky,  Kemerovo,  Nalchik,  USSR,  July,  1991. 

International  Symposium  "Clear  Water  to  the  World  Capitals” 

(organized  by  Moscow  City  Council,  Paris  Town  Hall,  ESCOS). 

Moscow,  USSR,  February,  1991. 


Italy  •  USSR  Round  Table  "Ecological  Problems  In  the  USSR  and  World  Community", 

(organized  by  Ettore  Majorana"  International  Scientific  Culture  Center  jointly  with  ESCOS) 
Erice,  Italy,  October,  1991.  91 
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ECOLOGICAL  EXPERTISES 

were  made  by  the  groups  of  either 
soviet  specialists  or  by  joint 
international  groups; 
analyses  were  made  either  in 
the  USSR  or  in  foreign  analytical 
centers. 


Complex  Expertises  (environment 
quality,  population  health  level, 
mathematical  models  of  ecological 
situation  and  programs  of  its 
improvement  e  t  c.) 

Ust-Kamenogorsk  (Kazakhstan), 
Yurmala  (Latvia),  Zima,  Sayansk, 
Ust-llimsk  (Irkutsk  region,  RSFSR), 
Astrakhan  (gas  condensate  works 
area,  Astrakhan  region,  RSFSR), 
Kerherovo,  Novokuznetsk  (Kemerovo 
region  RSFSR),  Tursunzade 
(aluminum  works  area,  Tadzhikistan 
etc). 


Local  expertises  (quality  of  separate 
environment  components) 

Water  quality:  Moscow,  Leningrad, 
Yaroslavl,  Pereslavl-Zalessky, 
Novokuznetsk,  Mezhduretchensk, 
Leninsk-Kuznetsky,  Yurga  e  t  c. 


Radon  contamination:  Kuzbas, 
Pereslavl-Zalessky. 


Food-stuffs  contamination:  children 
dried  dairy  produce  (key  groups 
of  enterprises  in  some  Republics). 
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Los  Atom®® 

Los  Alamos  National  Laboratory 
Los  Alamos, New  Mexico  87545 


To: 

From: 


Distribution 
G .  Canavan 


Appendix  III 

DATE: 

in  reply  refer  to  i  September  1992 
mail  stop  P/ AC :  9  2  - 4  6  9 

TELEPHONE  E545 

505  667  3104 
505  665  2014  FAX 


Subject:  Trip  to  Hartron  and  Myasishchev  Design  Bureaus 


This  memo  reports  on  a  trip  to  the  Hartron  and  Myasishchev 
Design  Bureaus  on  12-13  August  1992  for  further  discussions  of 
satellite  and  sensor  technologies  that  resulted  from  the  7-12 
August  meeting  in  Dubna,  Russia,  on  Global  Environmental 
Monitoring  (GEM).1 

The  trips  were  made  to  exchange  information  and  view  first¬ 
hand  additional  Russian  and  Ukrainian  capabilities  for  the 
application  of  distributed  remote  sensing  (DRS)  for  measurements 
of  global  ecology  and  warning  of  aggression. 

The  trips  also  served  to  further  the  information  exchanges 
begun  with  the  U.S. -Russia  Space  Commerce  Mission  of  July  1992, 
allowing  us  to  visit  the  Hartron  Design  Bureau  in  the  Ukraine, 
which  was  commended  but  not  available  to  the  Commerce  delegation 
and  follow  up  on  some  technical  questions  left  over  from  the 
earlier  Commerce  visit  to  Elas.2 

The  trips  were  successful  in  that  they  allowed  us  to  view  a 
good  bit  of  current  Russian  and  Ukrainian  hardware  and  software 
and  meet  a  number  of  the  scientists  developing  DRS  capabilities 
relevant  to  U.S.  and  global  problems.  They  introduced  a  number 
of  U.S.  government  and  non-government  participants  to  a  number  of 
Russian  and  Ukrainian  scientists,  administrators,  projects, 
capabilities,  and  interests. 

Scope .  The  U.S.  group  followed  the  guidance  received  for 
the  Dubna  trip,  '  of  which  this  was  an  extension.  The  guidance 
was  restrictive,  but  it  was  possible  to  have  productive  meetings, 
because  the  discussions  at  the  Hartron  and  Myasishchev  Design 
Bureaus  were  largely  technical  and  informative.  I  do  not  know  if 
there  is  a  formal  trip  report  by  the  U.S.  delegation;  This  memo 
just  covers  a  few  technical  issues. 

Participants.  The  US  delegation  was  led  by  Gene  Meier  of 
the  U.S.  EPA.  Members  were  Stan  Coloff  (BLM) ;  Greg  and  Barbara 
Canavan  (Los  Alamos) ;  Walter  Scott  (LLNL) ;  and  John  Vitko  and 
Andy  Boye  (SNL) .  We  were  accompanied  to  Hartron  by  Ms.  Katya 
Bowers,  first  secretary  of  the  U.S.  Embassy  in  Kiev,  who  is  a 
native  Ukrainian  and  quite  proud  of  the  facility  and  an  excellent 

1.  G.  Canavan,  "Trip  to  Dubna,  Russia,  for  GEM  meeting,  7-12 
August  1992,"  Los  Alamos  memo  P/AC: 92-468,  31  August  1992. 

2.  G.  Canavan,  "U.S. -Russia  Space  Commerce  Mission,"  Los  Alamos 
memo  P/AC: 92-420,  31  July  1992. 

3.  T.  Crimmins,  "Instructions  for  Participants  in  Dubna 
Workshop,  DOE  Office  of  Space  memo,  Aug  9-12  1992. 

4.  S.  Larrimore,  "SDIO  Contribution  to  GEM  Trip,  Russia,  SDIO 
memo;  P.  Worden,  "Dual  Use  of  Distributed,  Space-based  Global 
Defense  Sensors,"  SDIO  memo. 
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technical  translator.  We  were  also  accompanied  by  Academician 
Dr.  V.  Shelest,  Dep  Dir  of  the  World  Laboratory's  Russian 
Ecological  Station  of  Environmental  Control  (ESCOS) ,  also  a 
native  Ukrainian,  who  acted  as  liaison  for  the  trip. 

At  Hartron  we  were  met  by  First  Deputy  General  Director  and 
Designer  Dr.  Vladimir  G.  Simagin  and  the  members  of  his  staff  and 
of  the  staffs  of  the  Radioelectronic  Institute  and  RPA  MONOLIT 
listed  in  Attachment  A.  A  group  picture  of  most  of  the  U.S.  and 
Ukrainian  participants  is  at  Attachment  B,  in  which  the  first  row 
(left  to  right)  is  B.  Canavan,  V.  Simagin,  E.  Meier,  K.  Bowers, 
and  W.  Scott;  the  second  row  is  Y.  Borushko,  Hartron 's 
translator,  A.  Krivonosov,  Y.  Zlatkin,  S.  Coloff,  and  A.  Boye; 
and  the  third  row  is  J.  Vitko,  G.  Canavan,  and  V.  Shelest. 
Attachment  C  is  a  brochure  that  gives  an  overview  of  Hartron’ s 
current  activities. 

Talks .  There  were  opening  statements  by  Simagin, 

Krivonosov,  and  Borushko.  Simagin  reviewed  the  history  of 
Kharkov  and  Hartron,  which  was  described  essentially  as  a  bit  of 
pork  that  resulted  from  native  son  Brezhnev's  rise  to  power. 
Hartron  produced  the  inertial  guidance  for  the  first  true  ICBMs 
"when  those  in  the  room  were  young  and  enthusiastic."  They  have 
stayed  close  to  guidance  and  control  ever  since,  through  Cyclon 
and  Zenit  (though  not  Proton)  apart  from  recent  «  50% 
reconversion  into  civilian  controls  and  light  manufacturing 
activities  and  "collaborative  efforts  with  Allen-Bradley  and 
Rockwell"  in  which  their  contribution  is  cheap  labor.  They  do 
the  controls  for  the  projects  that  Lavochkin  and  Elas  described 
to  the  U.S. -Russia  Space  Commerce  Mission. 

Simagin  talked  animatedly,  mostly  on  their  capability  for 
hardware-in-loop  simulation,  which  they  pioneered  for  complex 
systems,  and  which  is  now  becoming  popular  in  the  U.S.  He 
described  their  work  for  Energia  and  in  conjunction  with  Uzmash, 
or  the  South  Machine  Building  Plant.  He  described  Hartron  as 
developing  the  control  systems  for  all  missiles  and  satellites, 
saying  that  "they  cannot  be  put  into  orbit  without  Hartron." 

They  do  controls  for  observatories,  communication 
satellites,  MIR,  and  "stations  of  complex  manufacture."  He 
described  the  completion  of  work  on  two  such  satellites,  but 
professed  not  to  know  their  names.  When  I  asked  if  they  were  the 
Priroda  and  Spektyr  for  MIR,  which  we  saw  earlier  at  Khrunichev 
Enterprise,6  he  only  seemed  to  recognize  the  former — curious. 

Simagin  said  that  orders  from  Moscow  were  decreasing  and 
that  orders  from  the  Ukraine  had  now  increased  to  70%  of  the 
total.  He  had  not  lost  any  of  his  11,000  people,  but  had  to 
shift  them  into  civilian  controls  and  light  manufacturing.  Ms. 
Bowers  privately  said  that  things  were  actually  much  worse — that 
they  were  facing  "terrible  money  trouble,"  although  the  65,000 
man  NIPRO  was  "very  busy"  with  work  for  Australia  and  India. 

Tours.  Hartron  showed  us  their  museum,  which  had  a 
progression  of  technology  up  to  about  what  we  had  seen  at 
Lavochkin  and  Elas.  We  also  toured  a  production  microelectronics 

57  G.  Canavan,  "U.S. -Russia  Space  Commerce  Mission,"  op.  cit. 

6.  G.  Canavan,  "U.S. -Russia  Space  Commerce  Mission,"  p.  5. 
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"clean  room,"  which  was  primitive  by  U.S.  standards.  We  asked 
and  were  allowed  to  see  the  actual  control  system  for  an  Energia, 
which  was  about  one  cubic  foot  on  a  test  rack. 

Most  of  the  tour  was  led  by  Dr.  Luchenko,  the  First  Deputy 
Chief  of  the  Controls  Department,  who  was  young,  technical,  and 
quite  good.  He  did  all  of  the  technical  discussion  of  controls 
and  computers.  He  briefly  took  us  through  how  they  broke  the 
Energia  down  into  24  fuel  tanks  modelled  by  about  300 
differential  equations  which  they  actively  controlled  through  the 
"real-time  solution  of  both  linear  and  nonlinear  optimal 
algorithms"  on  a  «  15  year  old  "64  matrix  processor  computer." 

He  said  that  the  details  of  the  solutions  are  still  secret. 

He  also  showed  us  the  large  bay  of  actuators  and  weights  for 
hardware-in-loop  simulations.  He  also  showed  us  through  the 
separate  test  facilities  for  simulating  wind  and  other  loads  and 
for  the  development  and  testing  of  satellite  stabilization 
(horizon,  sun,  and  star)  sensing  systems  good  to  about  a  minute. 

Zlatkin  indicated  that  a  lot  of  the  actuators  and  sensors 
are  "built  to  our  specifications"  and  then  Hartron  "tests  them  to 
see  if  they  perform  to  our  design,"  indicating  an  intermediate 
level  of  aggregation  appropriate  for  such  a  design  bureau.  Once 
their  controls  and  sensors  are  tested  out,  they  are  "sent  to 
South  Machine  for  integration."  Zlatkin  said  that  they  "had 
access  to  data  from  earth-looking  sensors. . .but  do  not  make  use 
°f  it."  It  looked  to  me  like  30-50%  of  Hartron  was  still  inside 
an  electrified  fence,  where  such  data  might  be  used. 

Hartron  was  quite  proud  of  its  connections  with  the  local 
university  and  aviation  college.  It  regards  those  connections, 
as  well  as  those  with  Kiev,  as  good  and  stimulating. 

Issues.  The  discussions  were  mostly  technical,  but  Hartron 
did  raise  a  few  broader  issues.  Simagin  echoed  the  comment  we 
had  often  heard  from  Koptev  and  Russian  design  bureau  heads  on 
the  Commerce  trip:  they  had  "had  a  lot  of  visits  from  French, 
Germans,  Italians,  U.S.,  and  Japanese,  but  they  would  now  like  to 
see  some  results — not  necessarily  right  now,  but  soon  enough  to 
do  them  some  good."  Hartron  does  have  some  real  capabilities  in 
some  narrow  but  important  control  areas.  Unfortunately,  that  is 
not  well  known  because  of  their  weakness  in  advertising  those 
capabilities  and  the  difficulty  of  getting  there. 

At  the  Dubna  meeting,  as  he  had  in  previous  meetings  in  the 
series  Dr.  Barenboim  pushed  hard  for  the  establishment  of  several 
GEM  laboratories  in  the  FSU,  indicating  that  Russia  would  commit 
the  funds  required— in  which  Velikhov  seemed  to  back  him.  As 
noted  in  the  earlier  report,  that  point  was  contentious.' 

Several  comments  by  Simagin,  Zlatkin,  and  others  indicated  that 
the  Ukraine  would  like  to. compete  for  such  contacts. 

The  Ukraine  has  serious  ecological  problems;  it  would  appear 
that  the  GEM  project  could  contribute  to  them,  but  many  of  them 
^av®  do  with  ground  contamination  by  chemical  or  radiological 
materials.  It  has  been  shown  that  DRS  can  remotely  sense  gross 
migration  through  vegetation,  emissivity,  an  reflectivity 
changes,  but  it  is  not  clear  that  current  capabilities  are 


7.  G.  Canavan,  "Trip  to  Dubna,  Russia,  for  GEM  meeting,  op.  cit. 
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sufficiently  direct  to  replace  ground  measurements.  The  Ukraine 
could  well  be  served  by  first  improving  ground  measurements, 
perhaps  using  satellites  for  data  readout  and  transmission.  The 
next  step  might  be  augmented  aircraft  measurements. 

Such  steps  could  provide  time  for  definition  of  more  direct 
space  measurements.  Nevertheless,  even  the  Ukraine's  problems, 
such  as  the  destruction  of  the  SS-18s  and  their  large  volumes  of 
dangerous  fuels,  are  effectively  global,  so  DRS  could  be 
effective  as  a  means  of  following  changes  over  the  whole  Ukraine. 

In  the  Ukraine,  as  in  Russia  and  the  other  FSRs,  the 
responsibility  and  support  for  space,  air,  and  ground  sensing  are 
split  between  the  Ministry  of  Space  and  Ecology  and  others. 
Moreover,  the  Ukraine  government  appears  to  be  more  interested  in 
maintaining  the  overall  space  enterprise  than  in  supporting  a  new 
and  possibly  expensive  thrust  in  ecological  monitoring.  Aircraft 
measurements  are  underutilized  and  subordinated  to  more  glamorous 
space  measurements  in  the  FSRs  as  in  the  U.S.  Ground  sensors  are 
developed,  but  measurement  nets  are  undersized,  as  in  the  U.S. 

There  appear  to  be  many  opportunities  for  collaboration,  but 
the  mechanisms  for  developing  them  are  still  formative.  Until 
they  are  in  place,  the  World  Laboratory,  ESCOS,  and  GEM  would 
appear  to  serve  a  useful  default  mechanisms  for  the  exchange  of 
the  technical  information  needed  to  define  useful  collaborations. 
The  participants  at  Hartron  would  appear  to  be  appropriate 
contacts  for  such  follow-on  exchanges. 

At  Hartron  we  were  hosted  by  First  Deputy  General  Director 
and  Designer  Dr.  Vladimir  G.  Simagin.  It  was  explained  that 
General  Director  Professor  Yakov  Y.  Aizenberg  was  "on  vacation." 
That  seemed  a  bit  odd  in  that  one  of  the  reasons  I  went  to 
Hartron  was  Aizenberg's  insistence  that  it  was  a  center  for  DRS 
(which  proved  to  be  incorrect) . 

When  we  returned  to  Moscow  the  next  day  there  was  an  article 
in  The  Moscow  Times  (Attachment  D)  about  a  meeting  of  "2,500 
factory  directors"  with  the  Yeltsin  government  to  "bring  back 
aspects  of  the  former  centralized  command  economy,  including 
price-fixing  and  bailouts  for  failing  industries."  There  were 
indirect  indications  that  Aizenberg,  Guskov  of  Elas,  and  other 
design  bureau  directors  who  we  had  met  with  on  the  Commerce  trip 
were  involved  in  that  meeting. 

The  design  bureaus  appear  to  be  in  desperate  financial 
condition,  and  current  governments  do  not  appear  to  have  any 
appreciation  of  the  problems  or  the  outline  of  a  solution.  That 
is  losing  the  support  of  many  of  the  educated  and  managerial 
elites  who  were  influential  under  the  Soviet  Union  and  who  were 
early  Yeltsin  supporters.  Discussion  of  these  problems  was  quite 
open  in  the  Ukraine,  as  it  had  been  earlier  in  Russia.  It  seemed 
to  grow  more  pointed  even' during  the  interval  of  the  two  trips. 

Travel.  It  was  very  difficult  getting  from  Dubna  to 
Hartron,  which  is  in  Kharkov,  Ukraine.  The  original  plan  was  to 
take  a  regular  airline,  but  Aeroflot  was  grounded  for  lack  of  JP- 
4.  We  then  planned  to  take  an  over-night  train  down  and  back, 

8.  G.  Canavan,  Los  Alamos  letter  P/AC:92-372,  20  June  1992  to  N. 
Fortsun  and  D.  Eardley;  Subject:  JASON  Study  of  DRS. 
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but  there  weren’t  enough  berths.  Then  we  tried  to  take  a  bus, 
but  we  couldn’t  be  sure  of  enough  gasoline.  Finally  we  chartered 
a  three-engine  jet  Yak  directly  from  the  Myasishchev  Design 
Bureau.  We  flew  from  the  Zhukovsky  Airport  40  km  from  Moscow, 
which  was  to  be  the  site  of  Russia's  first  international  air  show 
that  weekend.  Both  on  departure  and  return,  we  were  the  only 
aircraft  in  the  air  over  the  airport. 

That  was  also  the  case  with  Moscow's  Sheremestvo  Airport, 
where  there  was  only  one  aircraft  on  the  runway  or  taxiway  at  a 
time  for  both  this  and  the  Commerce  trip.  There  was  a  good  bit 
more  traffic  and  many  more  passengers  at  the  airport  in  Kharkov, 
where  we  saw  perhaps  a  half  dozen  airplanes  at  a  time. 

Myasishchev  Design  Bureau.  Since  we  leased  one  of  their 
planes,  we  got  a  free  tour  of  the  Myasishchev  Design  Bureau.  We 
were  briefed  by  General  Designer  Valery  Novikov  and  his  staff. 
Myasishchev  has  a  long  (*  ’50)  but  not  particularly  distinguished 
history,  it  introduced  jet  engines  on  bombers  early — too  early. 
Its  engines  were  not  up  to  the  loads  and  its  bombers  had  not  been 
produced  in  volume,  it  has  the  cargo  plane  which  carries  Energia 
tanks.  Myasishchev  had  one  interesting  plane,  the  "Geophysica, " 
which  is  sort  of  a  heavy,  two-engine  U-2,  which  gets  up  to  about 
20  km  for  about  6  hours  with  a  scientific  payload  of  abut  1.5 
tons  for  infrared  sensors,  cameras,  and  the  like  taking  up  to  40 
kWatt  (?)  of  power.  Not  much  else  to  say.  Thank  you  for  vour 
time  and  attention. 
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Attachment  A 


Li  S  I 

of  participants  of  the  Meeting  with  representat ives  of  Ynternational 

GEM  Conference  ,  13.08.92. 


from  RFA  "HARTRON": 


1.  Vladimir  C.  Simagin  -First  Deputy  General  Director, 

First  Deputy  Chief  Designer,  Doctor. 

w-«4-  is\d~ 

2.  Anatoly  I.  Krivonosfcv  -  Department  Chief  jof  computer  systems. 

Professor.  :»w  £»—  c*»  s 

3.  Yriy  H.  Zlatkin  -  Chief  of  theoretical  Department, Doctor.  T) -  y» 

4.  Oleg  A.  Luchenko  -  First  Deputy  Chief  of  Department  «--y>r>— ^  t  — 

A«iA.  c4Jl  rw  #“ 

5.  Yriy  M.  Borushko  -  Department  Chief  , of.  information  ajv^  sraginsr. 

systems. Doctor.  Hw-JKv 

(,  Yevgeniy  M.  Galkin  -  Bureau  Chief  of  Foreign  Economic  Links.  *H*.w 


from  Radioelectronic  Institute  of  Academy  of  Sciences,  Ukraine: 


1.  Anatoly  1.  Kalmykov  -  Chief  of  Department,  Professor, 
from  RPA  "MONOLIT"  : 


l.Igor  P.  Kraiynov  -  Deputy  Director  General. 


“V  *-v— 
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Attachment  B 


S£*y<X>HpMa  XAPTPOH  —  o6i>cflHHCHMC  aayx 

KOHCTpyKTOpCKHX  6)OpOtflByX  OnMTHHX  38B0A0B  — 
BBflSeTCfl  OflHOfi  M3  BCAyiUHX  B  CCCP  IIO  C03A8HHI0 
CHCTCM  ynpaB-HCHHfl,  BUMHCJIHTeJlbHUX  H 
MH4>0pMaUH0HHUX  KOMD^CKCOB,  CAOXHOTO 

BJiexTpOHHoro  o6opyflOBaHHa  &na  kocmmmcckmx 

odbCKTOB. 

HARTRON,  an  association  of  two  designing 
bureaus  and  two  experimental  plants,  is  one  of  leading 
in  the  USSR  engaged  in  production  of  control  systems, 
computer  and  information  centres,  sophisticated 
electronic  equipment  for  space  objects. 


HaMH  pa3pa6oTaHu  chctcmu  ynpaaneHHs  caMofi 
MOIUHOH  B  MHpC  paKCThl-HOCHTC^lfl  «3HCprH9», 
MHOrO(j?yHKUHOHajIbHbiX  CTaHUH A  «Kb3HT»  h 
•KpHCTaAa*,  MercocnyTHHKOB. 

Mbi  BeaeM  pa6oTU  no  co3aaHHio  chctcm  ynpaBJicHHs 
JUIB  KocMHMecKHx  annapaTOB  hoboto  noxojicHHa, 
Ha3HaHeHHe  KOTOpuX  —  aCTpO<|>H3H<jeCKHe 
HCcaeaoBaHHs  (annapaTbi  cepHH  «CnexTp»), 
rao6aabHa#  paano-  h  TtJiecB£3b,  sxoaonmccKHH 

MOHHTOpHHr. 

We  have  developed  control  systems  for  the  most 
powerful  in  the  world  booster  of  ENERG1A,  multi¬ 
functional  stations  KVANT  and  KRYSTAL, 
meteorological  satellites. 

We  are  working  at  the  development  of  control  systems 
for  space  vehicles  of  the  new  generation  the  designa¬ 
tion  of  which  is  global  ratio  and  tele-communication, 
ecological  monitoring,  astrophysical  surveys 
(SPEKTR  series). 


N&y  T pHiuiaTRJieTHMH  onwr  pa3pa6oTKH  annapaTypu 
JWS  KOCMMMeCKHX  CHCTCM,  BUCOKaS  KBaJlH(t>HKaUHS 
cneuHajtHCTOB,  coBpeMeHHas  npoH3BOflCTBeHHas 
6a3a  nosBo^iH/iH  Hauten  Ha 

npo<f)eccHOHa^bHOM  ypoBHe  BicntowHTbcs  b  peiueHHe 
Jtpyrwx  HapoaHo-xo3SHCTBeHHwx  npo&ieM. 

Mu  co3itaeM  Ha^excHue  chctcmu  ynpaBjieHHs  juts 
He<t)Tera30B0H  tlpOMUUMCHHOCTH, 

cneuHajiH3HpoBaHHVK)  3^exTp0HHyK)  TexHHKy  jins 
MeaHUHHCKOH  H  HBTOMctfmibHO#  npOMUUUieHHOCTH, 
HrpoBue  KOMnbioTepu,  pa^HoynpaB^seMue 
HrpyuiKH. 

Thirty  years  long  experience  of  the  development  of 
space  systems  equipment,  high  qualification  of 
specialists,  modem  production  base  allowed  our  firm 
to  solve  diversified  problems  of  our  national  economy. 

We  are  creating  reliable  control  svstemsfor  gas- 
and-oil  industry,  special  electronic  devices  for 
medicine  and  automotive  industry,  game  computers 
and  radio-controlled  toys. 


H.E.  AineHfepr 

rfenepajikHbiH  4HpeKTop,npo<J)eccop 

Yakov  Y.  Aizenberg 
Director  General,  Professor 
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5$  3J1EKTPOHHOE  OEOPyjlOB  AH  M  E 

BbtMHc^HTe^bHbfe  KOMn^eKCbi  c 

npOH3  BOJHTC/I bHOCTbK)  OT  COTCH  TbJCflM  ao 
MH,vmnpaa  onepnuMM  b  cetcytuy  co3aaHu  hbmh  c 
MCn0J1b30BaHMCM  M  M  K  p03^1  CMC  HTHOH  6a3bl 
co6ctbchhoh  pa3pa6oTKM. 

ELECTRONICS 

i^omputer  centres  with  processing  power  from 
hundreds  of  thousand  lo  a  billion  of  operations  per 
second  with  utilization  of  microelemental  base  of  our 
own  design  have  been  created  by  the  Association. 
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MHTep4>eHcna9  naam  ans  chctcm  nepeaami 
h  h  4>op  Ma  uh  h  ,  Mcno.ib3yk>mHX  icoa 
♦MAHMECTEP*,  nporpaMMHO  m  TexHaiorMMecKH 
;oBMecTMMa  c  HHtep4>eMcaMM  paaa  3BM. 

The  interface  board  for  data  transfer  systems, 
based  on  Manchester  code,  software  and  technology 
compatible  with  interfaces  of  a  number  of 
computers. 


CncreMbi  3/teKTpoHHwx  rutaTexcen  ♦CMKAP» 

C  HCn0Jtb30BdHMeM  6ec  KOHTa  KTH  biX 
MHTeAneKTyajibHbtx  xapTOMex. 

Systems  ofelectronic  payment  SIKAR  with  utilization 
of  non-contact  smart  cards. 


y  HM<})HUHpOBa  HHbie  MOfly^H  BTOpHMHOro 
3^ieKTp0n  MT3  H  H  fl  M  CCTCBbte  6-HOKH  n  H  T3  H  M  S) 
Mcnoab3yK)Tcs  npit  pa3pa6oTKe  ycTponcTB  c  bucokom 
HaaextHocTbKV 

A  series  of  unified  DC  power  supply  modules 
proved  to  be  excellent  at  operation  on  space  com¬ 
plexes,  network  power  supplies  used  for  the  develop¬ 
ment  of  high  reliability  devices. 


I  PI5!1' 


ABTOMOBIUlbHAH  3JIEKTPOHMK  A 

«3KO»  —  3.ieKTpOHHbie  CHCTCM bl  3<T*Hr3HHS) 
«OKA»  —  aoajiTop  otnvcKa  Tomnea  Ha  A3C 


AUTOMOTIVE  ELECTRONICS 
For  automotive  industry  we  have  created  electronic 
devices:  electronic  ignition  svstems  EKO,  fuel 

doser  OKA  for  fuel  stations. 
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HrPOBblE  KOMnblOTEPbl 
C03flaHHbift  H3MH  KOMnbioTcp  «Hicap*  H2me*CH 
3KCrur>raTaiXHH,  nporpaMMHO  COBMCCTHM  C  6uTOBbZMH 
KOMnbWTepaMH  otcmcctbchhux  h  3apy6e*Hbix 
<J)HpM. 

Moxct  Hcnarib30BaTbCfl  rax  aBTOMaTH3HpoBaHHoe 
o6y*iaiowee,  pa6o*iee  mccto  nporpaMMHCTa, 
9J)CKTpOHHbift  KOHCyJIbTaHT  HJIH  nporpaMMHbIM 
KaJIbKy^aTOp,  HH^OpMaUHOHHblfi,  TBOp«ieCKHft  H 
KTpOBOH  UCHTp. 


GAME  COMPUTERS 

Computer  IKAR  is  reliable  in  operation  and  software 
compatible  with  home  computers  of  Soviet  and  foreign 
firms. 

It  may  be  used  as  a  programmer  workstation,  an 
electronic  consultant  or  programmed  calculator,  infor¬ 
mation,  creative  and  game  centre. 


MEflHUHHCKAR  AnnAPATYPA 
^*CHCTeMa  aflatTTHBHoro  SHoperynHpoBaHH*  «EAPC* 
o6ecneMMBaer  6e3MeAHxaMeHT03Hoe  ACMtHHt  m 
npo4>nnaxTHxy  cocyAHcrwx  3a6aneBaHHft. 

CMcreMa  HMMyHO-tfcepMeHTHoro  aHa*H3a  ♦CHKAP- 
MMMYHO*  AHarHOCTHpyeT  oco6o  onacHue 
sa6aneBaHH9  THna  CnHA,  renamr  h  apyrne. 

CncTCMa  «PaAHM-2M  atyxHT  ajih  paAH0H30T0nHbix 
MccneAOBaHHfi  opraHOB  qe^OBexa. 

MEDICAL  EQUIPMENT 

The  system  of  adaptable  bioregulation  BARS 
provides  non-medicamental  treatment  and  prevention 
of  vascular  diseases. 

Immuno-enzymatic  analysis  system  SIKAR-IM- 
MUNO  provides  diagnosis  of  especially  dangerous 
diseases  like  AID,  hepatitis, etc. 

RADIY-2  serves  for  radioisotope  surveys  of  human 
organs. 


HaineH  pa3pa6oTKH  noMoryT  actsm  npno6pecTH 
H&BbiKH  B  OBJiaAeHHH  CJIOXHO#  TeXHHKOM. 


Our  radb-controlled  toys  will  help  children  to 
acquire  habits  of  handling  of  sophisticated  technique. 
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Appendix  IV 


Los  Alamos  National  Laboratory 
Los  Alamos, New  Mexico  87545 


DATE: 

in  reply  refer  to:  1  September  1992 

mail  stop.  P/AC;  9 2 ~4 7 0 
TELEPHONE  E545 


505  667  3104 
505  665  2014  FAX 


To: 

From: 

Sub j  ect : 


Distribution 
G.  Canavan  0<— 

Trip  to  Elas  Design  Bureau,  14  Aug  1992 


This  memo  reports  on  a  trip  to  the  Elas  Design  Bureau  on  14 
Aug  1992.  The  trip  was  a  follow-up  from  the  Global  Environmental 
Monitoring  (GEM)  meeting  in  Dubna  on  7-12  August.1  It  was  made 
to  view  first-hand  Elas's  capabilities  for  the  application  of 
distributed  remote  sensing  (DRS)  technology  to  measurements  of 
global  ecology  and  warning  of  aggression. 

The  trip  also  served  to  follow  up  on  some  questions  from  the 
information  exchanges  begun  with  the  U.S. -Russia  Space  Commerce 
Mission  of  July  1992.  The  meeting  introduced  a  number  of  U.S. 
government  and  non-government  participants  to  a  breadth  of  Elas's 
satellite  communication  and  sensor  capabilities. 

Participants.  The  US  delegation  was  led  by  Col.  Steve 
Harrison  of  the  U.S.  Space  council.  Members  were  Tom  Crimmins 
(DOE) ;  Jordan  Katz  and  Scott  Larrimore  (DoD/SDIO) ;  Greg  Canavan 
(Los  Alamos) ;  and  others.  We  were  hosted  by  Academician  Gennadi 
Guskov,  the  Director  of  Elas.  About  10  other  members  of  his 
staff  were  present;  I  do  not  have  all  of  their  names. 

Scope.  The  U.S.  group  followed  the  guidance  received  for 
the  Dubna  trip,  • 4  of  which  this  was  an  extension.  The  guidance 
was  restrictive,  but  it  was  possible  to  have  productive  meetings, 
because  the  discussions  at  Elas  were  largely  technical  and 
informative.  I  do  not  know  if  there  is  a  formal  trip  report  by 
the  U.S.  delegation.  This  memo  covers  a  few  technical  issues. 
There  were  technical  discussions  of  DRS  from  space,  air,  and 
ground  as  well  as  specific  ecological  and  radiological  sensors. 

Academician  Guskov  asked  that  we  begin  with  a  review  of  U.S. 
programs.  Mr.  Jordan  Katz  of  S DIO  gave  a  good  discussion  without 
charts  of  the  MSTI  buses  and  the  development  opportunities  they 
offer,  Techsat  and  the  possibilities  for  small  payloads  on  it, 
and  the  rationale  for  dual  uses  of  SDIO  satellites  for  ecological 
observations  and  warning  of  aggression  as  well  as  midcourse 
measurements  for  missile  defense.  He  also  indicated  how 
developments  in  dual  use  might  lead  into  additional  sensors  for 
"brilliant  eye"  applications.  There  were  a  large  number  of 
questions  from  the  assembled  technical  experts,  which  Katz 


1.  G.  Canavan,  "Trip  to  Dubna,  Russia,  for  GEM  meeting,  7-12 
August  1992,"  Los  Alamos ‘memo  P/AC:92-468,  31  August  1992. 

2.  G.  Canavan,  "U.S. -Russia  Space  Commerce  Mission,"  Los  Alamos 
memo  P/AC: 92-420,  31  July  1992. 

3.  T.  Crimmins,  "Instructions  for  Participants  in  Dubna 
Workshop,  DOE  Office  of  Space  memo,  Aug  9-12  1992. 

4.  S.  Larrimore,  "SDIO  Contribution  to  GEM  Trip,  Russia,  SDIO 
memo;  P.  Worden,  "Dual  Use  of  Distributed,  Space-based  Global 
Defense  Sensors,"  SDIO  memo. 
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arranged  to  satisfy  most  of  by  making  copies  of  the  vugraphs  from 
Dr.  Wood's  sensor  technology  review  talk  from  Dubna  available. 

Academician  Guskov's  group  from  Elas  discussed  then  their 
plans  for  using  either  decommissioned  military  satellites  or  new 
sensors  and  satellites  for  GEM  measurements.  Elas  has  a  strong 
communication  focus;  thus,  his  discussion  emphasized  400  MHz  and 
2  GHz  communications  components. 

As  in  Dubna,  he  did  not  discuss  the  sensors  on  military 
satellites  in  any  detail,  but  he  did  show  us  some  overhead 
imagery  of  »  5  meter  resolution  from  the  visible  sensors  and  10- 
20  meter  resolution  from  synthetic  aperture  radars  (SARs) .  Elas 
did  not  elaborate  on  how  the  visible  imagery  was  obtained,  but 
some  of  the  charts  in  their  museum  showed  that  they  had  developed 
the  relay  satellite  communication  system  with  which  current 
imagery  is  brought  back  in  real  time. 

The  SAR  imagery  was  much  the  same  product  that  I  had  seen  at 
NPO  Machine  Building  on  the  Commerce  trip.6  The  connection  seems 
to  be  that  NPO  Machine  Building  and  Space  Instruments  (with  Prof. 
Gusev)  build  the  SARs,  NPO  Machine  Building  flys  them  on  Almaz 
stations,  and  the  ministry  of  defense  (MOD)  collects  the  data 
with  special  Elas  CMOS  communication  hardware.  A  portion  of  the 
data  (the  unclassified  part)  is  then  stripped  out  and  reduced  at 
NPO  Machine  Building.  Elas  showed  us  some  of  that  SAR  product. 

Elas  would  like  to  use  the  existing  military  satellites  and 
data  bases,  but  is  apparently  running  into  some  opposition.  For 
that  reason  Elas  is  developing  new  satellites  and  sensors  based 
on  their  own  advanced  focal  plane,  computer,  and  electronics 
technology.  They  plan  to  put  together  the  scientific  payloads 
[sensors,  communications,  controls  (with  Hartron) ,  and  computers] 
and  hand  them  over  to  Lavochkin  for  integration  and  launch,  "as 
they  have  since  the  '50s." 

Elas  has  an  ambitious  launch  plan  of  3-10  launches  per  year 
over  the  decade.  There  are  three  current  launcher  options:  1. 
R-65s  from  Omsk  Paliot,  2.  SS-25s  from  Moscow  Thermal  Physics, 
of  which  there  is  a  "great  quantity,"  and  3.  Decommissioned  SS- 
18s  as  discussed  by  Academician  Rodin  at  Dubna. 

At  Dubna,  when  I  asked  Velikhov  why  the  Russians  did  not 
give  details  about  decommissioned  military  sensors,  he  said  that 
he  and  Barenboim  had  been  unable  to  get  approval  from  the  MOD  in 
time.  The  situation  was  apparently  still  the  same  for  this  visit 
(they  were  to  have  the  first  meeting  of  the  new  dual-use 
committee  the  following  Monday.8)  As  a  backup,  Elas  discussed  an 
alternative  new  sensor  whose  capabilities  were  something  like  the 
visible-hear-infrared  (IR)  part  of  a  Landsat,  which  Elas  hopes  to 
launch  in  1994. 

New  sensors  were  dispussed  in  some  detail  by  Chief  Designer 
of  Space  Information  Systems  Vladimir  Ivanovitch  Karasev.  His 
presentation  boiled  down  to  a  plan  to  start  with  about  5  narrow 
band  (0.01-0.02  micron)  sensors  in  the  visible  to  near  IR  and 


5. 

6. 

7. 

8. 


G.  Canavan, 
G .  Canavan , 
G.  Canavan, 
G.  Canavan, 


"Trip  to  Dubna,  Russia,  for  GEM  meeting,  op.  cit. 
"U.S. -Russia  Space  Commerce  Mission,"  pp.  3-4. 
"Trip  to  Dubna,  Russia,  for  GEM  meeting,  op.  cit. 
"Trip  to  Dubna,  Russia,  for  GEM  meeting,  op.  cit. 
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gradually  build  (over  3-5  years  and  many  launches)  to  sensors 
with  about  40  bands  through  the  SWIR  and  MWIR.  The  simpler 
sensors  might  also  be  usefully  flown  on  developmental  SDIO  dual- 
use  satellite  buses  as  a  cross-check  of  small  U.S.  sensors.  It 
was  suggested  that  the  more  capable  sensors  could  have  some 
utility  for  the  waste  issues  discussed  at  Dubna.  The  sensors 
were  also  thought  to  be  relevant  to  the  search  for  space  debris. 
It  is  not  clear  that  the  financing  for  the  program  was  secure. 

The  technology  planned  for  use  appeared  to  be  a  slightly 
dated  version  of  that  developed  by  SDIO.  They  planned  to  start 
with  visible  arrays  of  512  x  256  ten  micron  detector  Si  CCDs. 

The  weight  of  their  electronics  and  computers  appeared  to  be  an 
issue.  The  posited  visible-near-IR  camera  was  about  3-6  kg  for 
performance  that  LLNL  would  plan  to  put  on  MSTI  for  about  0.5  kg. 
Some  of  that  was  in  what  appeared  to  be  an  oversized  aperture, 
but  there  was  no  time  to  go  into  details.  More  of  them  are  in  a 
proposal  submitted  to  LLNL  by  Elas  which  I  saw  at  the  meeting  but 
of  which  I  do  not  have  a  copy. 

Guskov  presented  a  careful  discussion  of  signal  processing 
at  the  focal  plane,  secondary,  and  data  base  or  decision  making 
level,  which  seemed  to  correspond  closely  to  the  distinctions 
Academician  Velikhov  had  drawn  at  the  Dubna  summary. 

Issues.  The  meeting  provided  a  useful  first  exchange  on 
dual-use  sensors  with  a  large  number  of  competent  scientists  from 
a  very  good  organization,  which  was  relatively  unknown  a  year  or 
two  ago.  Elas's  capabilities  are  quite  impressive.  The 
ecological  problems  in  Russia  are  staggering;  it  would  appear 
that  the  GEM  project  could  contribute  to  them.  It  is  a  bit  less 
clear  how  DRS  could  contribute  and  how  the  U.S.  could  best 
interact  with  the  Russia's  GEM  project. 

Many  of  the  FSRs'  problems  have  to  do  with  ground 
contamination  by  chemical  or  radiological  materials.  It  has  been 
shown  that  DRS  can  remotely  sense  gross  migration,  through 


vegetation,  emissivity,  an  reflectivity  changes,  but  it  is  not 
clear  that  current  capabilities  are  sufficiently  direct  to 
replace  ground  measurements.  Russia  could  well  be  served  by 
first  improving  ground  measurements,  perhaps  using  satellites  for 
data  readout  and  transmission.  The  next  step  might  be  augmented 
aircraft  measurements.  Such  steps  could  provide  time  for 
definition  of  more  direct  space  measurements.  But  Russia's 
problems  are  effectively  global.  Thus,  DRS  could  be  effective  as 
a  means  of  following  gross  changes  over  the  whole  land  mass. 

When  we  returned  to  Moscow  that  day  there  was  an  article 
The  Moscow  Times  about  a  meeting  of  "2,500  factory  directors" 
with  the  Yeltsin  government  the  previous  day  to  "bring  back 
aspects  of  the  former  centralized  command  economy,  including 
price-fixing  and  bailouts' for  failing  industries."9 10  I  was  t 
that  Guskov  was  at  that  meeting. 


in 


told 


9.  G.  Canavan,  Los  Alamos  letter  P/AC; 92-372,  20  June  1992  to  N. 
Fortsun  and  D.  Eardley;  Subject:  JASON  Study  of  DRS. 

10.  "Industrialists  send  new  challenge  to  Yeltsin,"  The  Moscow 
Times,  14  August  1992,  pp.  1-4. 
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Like  other  design  bureaus,  Elas  appears  to  be  in  difficult 
financial  conditions.  Pr.  Yeltsin's  government  does  not  appear 
to  have  any  appreciation  of  the  problems,  the  outline  of  a 
solution,  or  any  interest  in  communicating  its  concern.  That  is 
losing  the  support  of  many  of  the  educated  and  managerial  elites 
who  were  influential  under  the  Soviet  Union  and  who  were  early 
Yeltsin  supporters.  Zelenograd,  where  Elas  is  located,  was  the 
first  area  to  openly  support  Yeltsin  during  the  coup.  Discussion 
of  these  problems  was  quite  open  in  Russia.  It  seemed  to  grow 
more  pointed  even  during  the  interval  of  the  two  trips. 

There  appear  to  be  opportunities  for  collaboration,  but  the 
mechanisms  for  developing  them  are  still  formative.  Until  they 
are  in  place,  the  World  Laboratory,  ESCOS,  and  GEM  would  appear 
to  serve  a  useful  default  mechanisms  for  the  exchange  of  the 
technical  information  needed  to  define  useful  collaborations. 
Cross-calibrating  advanced  dual-use  SDIO  sensors  with  Russian 
sensors  on  the  same  developmental  buses  could  also  be  useful. 

Elas  would  appear  to  be  an  appropriate  contact  for  such  follow-on 
exchanges.  Academician  Guskov  appears  particularly  important 
because  of  his  academic  credentials,  position,  connections,  and 
technical  interests.  Thank  you  for  your  time  and  attention. 
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Los  Alamos  National  Laboratory 
Los  Alamos, New  Mexico  87545 


DATE 

M  REPLY  PETER  TO 
MAIL  STOP; 
TELEPHONE 


2  September  1992 
P/AC: 92-471 
E545 

505  667  3104 
505  665  2014  FAX 


To: 

From: 

Sub j ect : 


Distribution 
G.  Canavan  _ 
Trip  to  Erice, 


Italy,  19-24  August  1992 


This  memo  reports  on  a  trip  to  Erice,  Italy,  19-24  August 
1992  for  a  series  of  Erice  International  Seminars  of  the  World 
Laboratory.  The  trip  was  a  continuation  of  the  Global 
Environmental  Monitoring  (GEM)  meeting  in  Dubna  on  7-12  August1 
and  subsequent  trips  to  the  Hartron2  and  Elas3  Design  Bureaus. 

It  was  made  to  continue  discussions  begun  the  previous  year  at 
Erice  on  the  dual-use  applications  of  distributed  remote  sensing 
(DRS)  technology  to  measurements  of  global  ecology  and  to  warning 
of  aggression. 

Participants.  The  US  delegation  was  led  by  Ambassador  Henry 
F.  Cooper,  Dir  DoD  SDIO,  seconded  by  Col.  Steve  Harrison  of  the 
U.S.  Space  council.  Members  were  Tom  Crimmins  (DOE);  Col.  Pete 
Worden,  Col.  Rod  Liesveld,  Capt.  Scott  Larrimore,  and  Jordan  Katz 
(DoD/SDIO) ;  Greg  Canavan  (Los  Alamos) ;  Drs.  Edward  Teller,  Lowell 
Wood,  Robert  Andrews,  Bill  Barletta  (LLNL) .  Other  world-wide 
participants  are  listed  in  Attachment  A. 

Scope .  The  U.S.  group  followed  the  guidance  received  for 
the  Dubna  trip,  ' 6  of  which  this  was  an  extension.  The  guidance 
was  restrictive,  but  it  was  possible  to  have  productive  meetings, 
because  the  discussions  at  Erice  were  largely  technical  and 
informative.  I  do  not  know  if  there  is  a  formal  trip  report  by 
the  U.S.  delegation.  This  memo  covers  technical  issues. 

Presentations .  There  were  three  main  sessions:  Projects 
for  Planetary  Emergencies,  Proliferation  of  Weapons  for  Mass 
Destruction,  and  International  Cooperation  on  Defense  Systems. 

The  specific  presentations  are  listed  in  Attachment  B. 

The  AIDS  session  was  detailed  and  informative.  Dr.  Robert 
Gallo  of  the  NIH  gave  the  (largely  negative)  progress  of  the  last 
few  years,  his  guesses  at  which  way  to  go,  and  negative  prognosis 


1.  G.  Canavan,  "Trip  to  Dubna,  Russia,  for  GEM  meeting,  7-12 
August  1992,"  Los  Alamos  memo  P/AC: 92-468,  31  August  1992. 

2.  G.  Canavan,  "Trip  to  Hartron  and  Myasishchev  Design  Bureaus," 
Los  Alamos  memo  P/AC: 92-469,  1  September  1992. 

3.  G.  Canavan,  "Trip  to  Elas  Design  Bureau,  Los  Alamos  memo 
P/AC: 92-470,  1  September  1992. 

4.  G.  Canavan  and  L.  Wood,  "Distributed  Remote  Sensing  from 
Constellations  of  Small  Satellites,"  A.  Zichichi,  ed.. 

Proceedings  of  the  XII  Erice  Symposium  on  Global  Problems. 
Majoranna  School  of  Physics,  Erice,  19-23  August  1991. 

5.  T.  Crimmins,  "Instructions  for  Participants  in  Dubna 
Workshop,  DOE  Office  of  Space  memo,  Aug  9-12  1992. 

6.  S.  Larrimore,  "SDIO  Contribution  to  GEM  Trip,  Russia,  SDIO 
memo;  P.  Worden,  "Dual  Use  of  Distributed,  Space-based  Global 
Defense  Sensors,"  SDIO  memo. 
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on  vaccines.  Dr.  Guy  DeThe  of  the  French  CNRS  Immunovirology 
Laboratory  gave  a  few  positive  results  on  HTLV,  which  suggest 
that  there  are  some  resistant  individuals,  although  they  appear 
to  be  children  bordering  on  midgets.  Africa  is  imploding;  South 
America  appears  to  be  next.  The  only  promising  global  approach 
seemed  to  be  changes  in  global  sexual  habits  to  resemble  more 
those  areas  (Russia,  China,  etc.)  where  there  is  less  incidence 
of  HIV  .  I  was  surprised  to  learn  that  Japan  uses  half  of  the 
world's  condoms.  Seems  to  help  with  HIV;  not  with  HLTV. 

The  Energy  session  was  interactive.  Dr.  Huo  Yuping 
discussed  Chinese  pollution  and  energy  problems  with  a  few 
comments  on  the  advantages  of  fusion.  Dr.  E.  Teller  disagreed 
with  him  on  the  limits  on  fossil  fuel  burning,  the  safety  of 
fission  reactors,  and  the  timing  and  economics  of  fusion. 

Dr.  Viktor  Baryakhtar  talked  about  the  safety  problems  of 
reactors  in  the  Ukraine,  which  is  bothersome.  About  half  of  the 
plants  are  shut  down.  Academician  Euginy  Velikhov  discussed  why 
Russia  and  the  Ukraine  will  have  to  keep  the  rest  of  them  on  line 
for  10-20  years  despite  known  problems.  He  reviewed  the  spotted 
history  of  the  Soviet  nuclear  program  and  the  prospects  for  a 
smaller  commercializable  WR  or  Naval-reactor-derivative  PWR. 

Russia  is  making  up  reductions  in  supply  and  growth  in 
demand  with  gas  turbines,  like  everyone  else— and  counting  on 
reconverting  military  aircraft  engine  production  to  fill  the 
need.  The  problem  is  how  to  pay.  Academician  Velikhov  is  eager 
to  use  the  HEU  in  Russian  weapons  as  collateral  for  «  $5B  loans. 
Dr.  Kay  of  the  Uranium  Institute  took  him  to  task  on  the 
difficulty  of  upgrading  RBMKs  to  inter-national  safety  standards 
in  the  absence  of  adequate  data  and  analysis. 

In  Land,  Ocean,  and  Atmosphere  Dr.  E.  Boschi  proposed  using 
peaceful  nuclear  explosions  as  seismic  sources.  Dr.  T.  Laevastu 
reviewed  what  we  understand  (and  what  we  are  not  doing  about) 
pollution  of  the  Mediterranean.  Dr.  J.  Soderman  discussed  the 
difficulty  of  adequately  predicting  the  deposition  of  chemical 
and  radiological  releases,  many  of  which  are  sub-grid  for  models. 
Dr.  A.  Longhetto  talked  about  qualitative  synergisms  between 
aridity  and  acid  rains,  which  wash  out  nutrients.  Dr.  Q.  Zeng 
reviewed  the  positive  value  of  global  models  in  predicting  the 
precipitation  anomalies  important  to  farming  but  criticized 
global  models  as  being  of  little  value  for  predicting  climate 
change.  Dr.  A.  Wong  of  UCLA  had  an  interesting  suggestion  for 
precipitating  out  Cl  in  the  ozone  layer,  but  Dr.  Lowell  Wood  and 
I  noticed  that  he  had  made  a  factor  of  1,000  error  in  his 
estimates,  and  that  his  design  would  actually  take  103-106  blimps 
about  1  km  on  a  side,  which  seems  excessive. 

In  International  Cooperation  on  Defense  Systems  Amb.  Cooper 
argued  that  emphasis  is  shifting  from  MAD  to  proliferation  and 
third  world  threats  and  that  the  ABM  Treaty  is  an  anachronism. 
[The  term  "third-world"  was  used  so  often  in  conjunction  with 
defenses  by  later  speakers  that  third-world  participants  finally 
objected  to  being  labelled  collectively  as  aggressors.  The  term 
"developing  nations"  was  used  thereafter.) 

Amb.  Cooper  reviewed  the  rationale  and  main  elements  of  the 
current  GPALS,  the  progress  of  the  "high-level  group"  discussions 
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established  by  the  Bush-Yeltsin  summit  to  explore  joint  U.S.- 
Russian  defenses,  and  the  charter  of  the  three  groups  set  UP 
under  them  to  work  concepts  for  a  Global  Protective  System  (GPS), 
technical  cooperation  towards  GPS,  and  proliferation.  He  invited 
participation  in  dual-use  technologies  for  defense  and  warning  of 
aggression.  The  main  questions  were  whether  the  threat  was 
really  growing,  we  were  prepared  to  give  up  MAD  (and  should  we.), 
and  we  were  willing  to  give  up  nuclear  weapons  and  how  to  define 

stability  in  a  multipolar  world. 

Academician  A.  Bastitov  then  gave  the  first  of  a  set  of 
presentations  by  Russian  anti-ballistic  missile  (ABM)  experts 
brought  by  Velikhov.  His  charts  are  Attachment  C.  They  do  not 
address  global  defenses.  Academician  Bastitov  instead  talked 
about  the  technologies  and  ABM  Treaty  modifications  necessapr  to 
allow  the  defense  of  cities  in  Russia  against  theater  threats 
from  up  to  about  3,000  km  away— using  CIA  data  to  argue  that 
those  were  the  only  threats  of  concern.  He  admitted  the  utility 
of  low-altitude  satellite  sensors  for  depressed  trajectories,  but 
put  most  of  his  emphasis  on  radars,  his  area  of  expertise.  He 
argued  that  either  should  only  communicate  with  interceptors 
through  Missile  Early  Warning  Centers. 

Academician  Bastitov  came  up  with  a  two-layer  system  that 
looked  much  like  Patriot  plus  THAAD.  He  thought  that  2-3 
complexes  with  about  32  ABMs  costing  about  $300M  each  would  be 
needed  for  each  large,  defended  city  and  that  could  be  provided 
in  6-8  years.  He  ended  with  an  argument  that  the  "stability 
reasons  that  led  to  the  ABM  Treaty  remain  valid"  and  that  "it 
should  be  retained  under  new  threats."  His  most  novel  proposal 
was  the  extension  of  the  power-aperture  limit  of  the  ABM  Treaty 
to  a  power— aperture— velocity  limit  that  would  make  the  radars 
smaller  for  longer-range  theater  missiles.  He  called  for  ]omt 
modelling  and  simulation,  exchange  of  technology  and  algorithms, 
and  search  for  effective  (nonnuclear)  warheads.  He  felt  that  the 
initial  version  of  GPS  should  be  largely  ground-based,  because 
"SBIs  do  not  guarantee  the  destruction  of  warheads." 

When  asked  why  his  group  of  experts  only  talked  about 
theater  defenses  and  not  those  for  intercontinental  threats  to 
the  U.S.  and  others,  Academician  Velikhov  said  that  he  was 
concerned  that  such  discussions  would  get  into  the  area  of 
discussions  for  the  high-level  group,  so  that  he  wanted  to 
restrict  the  discussions  at  Erice  to  multilateral  issues.  That 
restriction  was  largely  followed  for  the  rest  of  the  meeting. 

Mr.  Tom  Cremmins  of  DOE  gave  a  direct  and  understandable 
discussion  of  "Current  Thinking  about  Missile  Defense  Systems," 
DOE's  capabilities  in  DRS ,  and  how  they  could  fit  into  joint 
dual-use  systems  for  ecology  and  defense. 

Dr.  E.  Teller  characterized  the  prospects  for  cooperation  in 
space  as  "for  the  first  time  real — and  short  term."  He  argued 
for  the  rapid  development  (started  by  the  U.S.  and  Russia)  of  a 
world-wide  surveillance  system  with  as  many  participants  as 
possible.  He  wanted  them  extended  to  weather,  agriculture,  and 

77  G.  Canavan  and  E.  Teller,  "Distributed  Remote  Sensing  for 
Defense,"  Signal,  August  1991. 
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the  like.  He  did  not  argue  for  ground  versus  space  defenses;  he 
just  argued  that  it  was  time  to  start  with  early  warning  and 
proliferation.  He  argued  against  disarmament  as  an  answer  to 
peace  on  the  basis  of  400  years  of  European  history  going  back  to 
Wallenstein.  He  argued  that  technology  could  serve  peace  and 
that  GPALS  could  make  war  less  possible.  Dr.  Y.  Neeman  of  Tel- 
Aviv  Univ.  in  Israel  agreed  that  SPOT-like  capabilities  could 
give  one  a  "feeling  of  security. 

Academician  G.  Chernavskii  discussed  "Cooperation  in  Defense 
Technology,"  defining  a  concept  of  Mutual  Assured  Protection 
(MAP)  to  replace  MAD.  He  argued  for  the  U.S.  sharing  advanced 
technology  because  that  would  "support  democracy  in  Russia."  He 
argued  against  secrecy  and  continued  COCOM  restrictions.  He 
endorsed  "small-sized  surveillance  satellite  system"  ("S4")  in 
the  context  of  GEM  for  detecting  ballistic  missiles,  arms 
control,  surveillance,  and  ecological  monitoring,  proposing  a 
constellation  of  about  40  satellites  much  like  those  discussed  at 
Dubna  and  Elas  by  Academician  Guskov,  who  was  also  present.®  He 
advocated  their  launch  by  decommissioned  SS-18,  -19,  -25,  and  - 
23s,  in  accord  with  Academician  Rodin's  Erice  proposal  of  the 
previous  year,  as  modified  at  Dubna.9 

Academician  Chernavskii  then  went  through  a  proposal  for 
cooperation  on  precisely  the  electric  jets,  thrusters,  reactors, 
etc.  that  SDIO  had  previously  proposed  for  cooperation.  He 
proposed  a  joint  management  structure  for  work  on  natural 
backgrounds,  survivability,  lethality,  and  atmospheric  studies. 

He  was  quite  knowledgeable  on  these  issues,  having  been  the 
director  of  the  Molniya  Design  Bureau  for  a  number  of  years. 
Academician  Chernavskii  and  Dr.  Bychkov  were  kind  enough  to 
preview  his  talk  with  me  at  dinner  the  previous  night. 

Dr.  A.  Mak  talked  about  problems  in  high  brightness  lasers 
and  proposed  cooperation  on  issues  and  techniques  for  phase 
conjugation,  linear  adaptive  optics,  and  optical  coupling.  Most 
of  the  main  U.S.  results  in  these  areas  were  declassified  several 
years  ago-  He  also  proposed  cooperation  on  IFF  and 
survivability,  which  would  be  more  difficult.  Cooperation  on 
theater  defenses  looked  more  promising. 

Dr.  Lowell  Wood  gave  a  discussion  of  advanced  technology 
along  the  lines  of  the  review  he  had  just  given  at  Dubna.  which 
was  an  update  of  the  DRS  discussion  of  the  previous  year1®  and 
extension  to  dual  uses.11  He  documented  the  claim  that  Brilliant 
Pebbles  (BPs)  could  have  intercepted  each  of  the  SCUDs  launched 
in  the  Gulf  War.  Constellations  of  200-400  BPs  would  have  given 
singe  coverage;  500—1000  BPs  would  have  given  multiple  coverage 
at  a  cost  of  «  $10B,  below  that  of  a  carrier  battle  group.  He 
also  discussed  the  use  of  RAPTOR  drones  for  shorter-range 


8.  G.  Canavan,  "Trip  to  Elas  Design  Bureau,"  Los  Alamos  memo 
P/AC: 92-470,  1  September  1992. 

9.  G.  Canavan,  "Trip  to  Dubna,  Russia,  for  GEM  meeting. 

10.  G.  Canavan  and  L.  Wood,  "Distributed  Remote  Sensing  from 
Constellations  of  Small  Satellites,"  op.  cit. 

11.  G.  Canavan  and  E.  Teller,  "Distributed  Remote  Sensing  for 
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missiles.  When  questioned  about  their  vulnerability,  Dr.  Wood 
cited  my  work  on  making  BPs  survivable, 12  which  isn't  directly 
related.  The  biggest  question  was  where  the  money  would  come 
from  for  an  international  defense. 

Academician  B.  Bunkin  discussed  "Cooperation  in  Tactical 
Ballistic  Missile  Defense."  He  was  the  head  of  the  design  bureau 
that  is  trying  to  upgrade  the  SA-10  (or  PM1/G-300)  into  a  TBM 
killer;  thus,  his  talk  was  a  bit  of  a  sales  pitch  for  the  SA-10. 
He  discussed  the  planned  software  changes  and  hardware 
improvements,  which  are  along  the  lines  implemented  in  Patriot. 

He  understood  the  problems  booster  fragments  can  cause  for  the 
radars,  but  glossed  over  the  warhead  maneuver  issues  that  appear 
to  be  more  serious  in  the  SA-10 's  intercept  regime.13 

Academician  Bunkin  understood  that  it  would  be  very 
difficult  to  kill  nuclear,  chemical,  or  biological  warheads  and 
was  rather  vague  in  suggesting  how  he  would  proceed.  He  favored 
space  craft  for  early  warning,  but  was  not  interested  in  good 
impact  point  predictions  or  battle  management.  He  suggested 
cooperation  in  millimeter  and  IR  homing  sensors,  discrimination, 
highly  maneuverable  interceptors,  nonnuclear  warheads  ("warheads 
must  be  nonuclear")  for  chemical  and  biological  weapons,  and 
mobile,  low-cost  systems  that  would  also  work  against  aircraft, 
which  he  thought  was  possible. 

I  discussed  "Steps  Towards  Global  Air  Defenses"  as  a  logical 
complement  to  limited  missile  defenses  (Attach  D) .  There  was 
considerable  interest  in  cooperation.  Academician  Velikhov  and 
others  were  quite  interested  in  the  possibility  of  integrating 
air  defenses  with  upgraded  national  or  international  FAA  systems. 

Dr.  A.  Piontkovskii ' s  discussion  of  "Global  Defence  and 
Strategic  Stability"  (Attach  E)  mostly  illustrated  that  Russia 
and  the  U.S.  do  not  do  stability  analyses  in  the  same  way — or 
even  mean  the  same  thing  by  the  word  stability.  In  his  analysis 
stability  became  largely  synonymous  with  strategic  superiority, 
leading  to  an  apparently  unstable  relationship  between  the  U.S. 
and  Canada.  Perhaps  the  main  point  was  that  in  his  analysis  the 
current  situation  is  stable — as  that  produced  by  the  cuts  of  the 
Bush-Yeltsin  summit — and  apparently  that  produced  by  defenses. 

Dr.  Piontkovskii  mostly  discussed  the  desirability  of  moving 
from  MAD  to  an  era  of  MAP-type  strategic  stability  with  "joint 
protection  against  unacceptable  damage"  and  characteristics  that 
are  largely  the  complement  of  those  of  the  MAD  era.  He  presented 
three  options,  which  I  do  not  find  to  be  exhaustive  or  even 
mutually  exclusive — attributing  one  to  me.  But  at  least  he  was 
not  dogmatic.  Academician  Velikhov  gave  me  a  copy  of  Dr. 
Piontkovskii' s  analysis14  and  asked  that  we  correspond  and  keep 

him  and  Amb.  Cooper  appraised  of  our  progress. 

« 
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Dr.  A.  Kuzmin's  discussion  of  "Possible  Cooperation  in  Early 
Warning  Systems  and  Space  Control"  (Attach  F)  gave  the  Vympel 
Design  Bureau's  top-level  objectives  in  improving  joint  Early 
Warning.  He  put  high  priority  in  confidence  building, 
understanding  the  sources  and  cures  for  false-alarm  rates,  and 
the  integration  of  space  sensors.  His  issues  and  approaches  were 
roughly  the  same  as  those  identified  in  my  survey  for  the  u.S.  * 

Col.  S.  Worden  discussed  "Dual-Use  Technologies,"  starting 
with  the  results  and  technologies  discussed  in  the  Los  Alamos 
Workshop  on  the  interception  of  near-earth  objects,16  and 
proceeding  through  a  review  of  MSTI,  Techsat,  Clementine, 
brilliant  eyes,  and  probes  of  the  solar  system.  There  was 
considerable  interest  in  the  deflection  of  asteroids  and  in 
exploring  for  possible  lunar  resources.  For  some  reason  the 
questions  then  veered  back  off  onto  an  indeterminate  discussion 
of  stability  in  a  multipolar  world. 

Proliferation  of  Weapons  for  Mass  Destruction  started  with  a 
bit  of  a  sales  pitch  by  Dr.  R.  Andrews  on  LLNL's  efforts  to  make 
portable  mass  spectrometers  and  gas  chromatographs.  The  main 
question  was  how  we  could  safely  share  results  of  international 
inspection  efforts,  on  which  Dr.  Andrews  was  not  expert. 

Dr.  V.  Baryakhtar  talked  about  problems  in  the  "Elimination 
of  Nuclear  Weapons  in  the  Ukraine."  His  biggest  concern  was  the 
toxicity  of  the  heptyl  fuel  and  amyl  oxidizer  in  the  150  SS-18s 
based  there.  He  tried  to  argue  that  since  10”7  g/L  was  toxic, 
they  represented  a  global  problem,  but  since  there  are  about  10^^ 
L  in  the  atmosphere,  the  total  would  only  amount  to  about  a  ppb. 
His  real  interest  was  in  how  to  use  the  SS-18s  peacefully. 

Dr.  David  Kay,  Secretary  General  of  the  Uranium  Institute, 
gave  a  very  interesting  talk  on  "Improvements  in  On-Site 
Inspection"  based  on  the  lessons  learned  from  the  inspection  of 
Iraq,  as  detailed  in  his  article  in  last  month's  Physics  Today. 

He  reviewed  why  Iraq  concluded  that  membership  in  the  NPT  would 
not  get  in  the  way  of — and  could  actually  be  used  to  conceal — its 
large  nuclear  weapons  program.  He  also  discussed  why  mirror 
imaging  had  undercut  clear  intelligence  signals. 

In  Dr.  Kay's  graphical  evaluation,  all  of  the  limiting 
factors  in  weapons  proliferation — other  than  availability  of 
fissile  materials— have  evolved  out  from  under  controllability  in 
the  last  decade,  and  the  dissemination  of  centrifuge  technology 
will  probably  release  the  last  in  the  next  decade.  He  downplayed 
the  importance  of  personnel  and  information.  He  addressed 
honestly  how  U.S.  concerns  over  Iraq's  nuclear  program  have 
boosted  the  political  status  of  nuclear  weapons  in  the  eyes  of 
the  developing  world  and  perhaps  Japan  and  Germany. 

Dr.  Kay  expressed  concerns  about  errors  in  FSU  mass 
balances — particularly  when  applied  to  the  release  of  $5B  worth 
of  HEU.  His  first  priority  was  "credible  inspection  for 
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clandestine  programs."  The  questions  were  largely  challenges  to 
his  premises  along  the  lines  of  conventional  arms  sales  to  the 
third  world,  political  stability,  and  export  controls  being 
bigger  problems. 

Prof.  Y.  Neeman  spoke  on  the  un-reliability  of  the  NPT  as  a 
defense  for  those  actually  threatened,  drawing  on  two  decades  of 
Israeli  history.  Building  on  Dr.  Kay's  talk,  he  made  a  case  that 
the  NPT  actually  assists  and  accelerates  proliferation — and  acts 
as  a  "stamp  of  acceptability  for  suppliers."  Although  the 
argument  is  not  above  suspicion  of  self-service,  it  was  widely 
persuasive. 

Prof.  Neeman  argued  for  a  regime  in  which  those  who  were 
threatened  by  the  spread  of  nuclear  technology  had  an  equal  voice 
with  the  buyer  in  interacting  with  the  supplier — as  well  as  a 
right  to  continuing  inspection.  A  key  element  was  that  suppliers 
should  have  to  share  information  openly  with  those  threatened. 

In  Prof.  Neeman' s  assessment,  these  issues  must  be 
addressed,  because  nuclear  energy  is  an  essential  component  of 
future  energy  mixes.  He  felt  that  safety  and  waste  were  solvable 
on  the  relevant  time  scales  and  that  it  might  still  be  possible 
to  develop  proliferation-resistant  fuel  cycles.  [This  is  at 
variance  with  U.S.  evaluations  in  NASAP  and  INFCE,  but  Prof. 
Neeman  is  pretty  good  at  neutronics.]  He  was  "aggressive  on  the 
defense  imperative  for  proliferation." 

Prof.  Neeman  listed  his  concerns  over  emerging 
prol iterators,  "including  Israel,"  putting  Iraq  at  the  top, 
followed  closely  by  Iran,  Algeria,  and  North  Korea.  He  argued 
that  Argentina  and  Brazil  may  have  "contained"  one  another  and 
that  the  China-Pakistan-India  triangle  may  have  done  likewise. 
Questions  largely  had  to  do  with  his  pessimistic  assessment  of 
solar  energy,  which  was  quite  important,  given  Israel's  strong 
expertise  in  that  area,  about  which  Prof.  Neeman  was  well 
informed  and  knowledgeable. 

Dr.  E.  Teller  discussed  his  "Updated  Baruch  Plan."  He 
reviewed  the  original  plan;  Truman,  Acheson,  Lilienthal, 
Oppenheimer,  and  Baruch's  key  contributions  to  it;  and  the  key 
checks  and  balances  in  it.  He  argued  that  the  key  ingredient  was 
now  available:  "If  people  work  together  on  hard  problems,  it  is 
impossible  to  keep  secrets  from  each  other."  Thereby,  inter¬ 
national  cooperation  and  openness  would  become  key  ingredients  of 
detecting  and  preventing  the  proliferation  of  nuclear  weapons. 

Concluding  from  the  previous  talks  that  "the  NPT  does  more 
harm  than  good,"  (which  he  acknowledged  to  be  opposite  to  U.S. 
policy) ,  he  argued  for  a  concrete  proposal  that  "one  agency  keep 
nuclear  weapons ...  for  use  under  extreme  conditions,"  with  that 
agency  possibly  being  an  autonomous  staff  of  the  U.N.  But  when 
Academician  Velikhov  then  suggested  establishing  international 
control  over  all  nuclear  materials,  Dr.  Teller  disagreed  on  the 
basis  that  he  was  suspicious  of  putting  so  much  power  in  the 
hands  of  an  unaccountable  bureaucracy.  Prof.  Zichichi  then  made 
the  subject  the  topic  of  a  separate,  special  meeting. 

Science  and  Technology  for  Developing  and  Developed 
Countries  was  reviewed  by  Prof.  T.D.  Lee  through  the  work  of  the 
World  Labor atory-T.D.  Lee  fellows  in  China  and  elsewhere.  He 
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also  reviewed  his  work  with  his  global  students  on  integration  of 
the  fundamental  forces  and  on  the  group  theoretical  foundations 
for  the  superconductivity  of  Buckeyballs. 

In  Problems  Relating  to  the  CIS  and  East  Europe.  Dr.  V. 
Baryakhtar  reviewed  problems  with  the  "Chernobyl  Sarcophagus"  and 
the  current  competition  to  replace  it.  Dr.  K.  Rebane  explained 
the  dissolution  of  the  on  the  basis  of  entropy  arguments.  Dr.  Z. 
Rudzikas  talked  about  the  "Ecological  Sustainability  of  the 
Lithuanian  Region,"  given  the  problems  left  by  the  dissolution  of 
the  Soviet  Union. 

In  Soil,  Food,  and  Improvement  of  Modern  Life.  Dr.  G. 
Fierotti  talked  about  the  rapid  degradation  and  depletion  of  the 
world's  soil.  Dr.  R.  Clark  reviewed  the  World  Laboratory's  quite 
practical  and  successful  project  to  install  a  set  of  sensors, 
communication  links,  and  computers  to  predict  floods  in  the 
disaster  region  of  the  Yellow  River.  Dr.  C.  Ponnamperuma  talked 
about  Food  Biodiversity  and  the  efforts  to  develop  new  foods  such 
as  the  flying  bean  for  use  where  supplements  like  soybeans  do  not 
grow  well.  Dr.  M.  Graetzel  talked  about  solar  panels  with 
elements  of  photosynthesis.  M.  Borthagary  documented  the  World 
Laboratory's  argument  that  "Metropolis  is  the  Most  Dangerous 
Place  on  Earth"  due  to  instabilities  and  vulnerabilities  to 
terrorism. 

Finally,  Prof.  Antonino  Zichichi,  President  of  the  World 
Laboratory,  reviewed  the  efforts  he  has  made  over  the  last  few 
years  to  use  modern  quantum  mechanics  and  renormalization  group 
theory  to  make  more  precise  (and  lower)  predictions  of  the 
energies  at  which  new  physics  could  be  expected  in  future 
machines  of  high-energy  physics  and  estimate  the  energies  at 
which  the  coupling  constants  for  the  fundamental  forces  converge. 
I  have  a  full  set  of  his  bound  notes,  which  can  be  borrowed. 

The  Concluding  Session  was  informative.  Ambassador  Qian 
Jiadong  started  by  commenting  on  the  irony  that  we  had  declared 
the  cold  war  over  last  year  after  the  coup  [which  occurred  during 
that  meeting)  but  that  many  of  the  papers  were  "revisiting 
nuclear  war" — albeit  from  the  perspective  of  defenses.  He  noted 
Dr.  Teller's  advocacy  of  world-wide  surveillance  for  stability 
and  the  environment,  and  said  that  was  the  first  place  to  start. 
He  stressed  the  symbolic  and  practical  importance  of  a  nuclear 
policy  of  no  first  use — particularly  against  NPT  signatories — and 
the  primacy  of  the  destruction  of  nuclear  weapons. 

Dr.  H.  Dalafi  of  Iran  noted  that  "9  of  the  12  titles 
involved  defense,"  but  argued  that  the  main  issues  were  the 
management,  safeguarding,  and  dismantling  of  excess  nuclear 
weapons.  He  agreed  that  conflict  has  shifted  to  proliferation, 
and  that  scientists  should  try  to  contribute  to  that  problem,  but 
argued  that  the  goal  is  to  withdraw  from  nuclear  weapons,  in 
which  non-nuclear  weapons  have  a  key  voice.  He  emphasized  the 
roles  of  religion,  education,  science,  and  internal  life  as 
guides  to  the  transition  and  regretted  that  so  many  have  such 
primitive  worries  every  day. 

Dr.  Siegbahn  reviewed  the  menu  of  many  topics  presented, 
noted  the  solid  progress  in  each,  and  thanked  the  World 
Laboratory  for  making  such  a  solid  fare  possible. 
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Dr.  E.  Teller  argued  that  the  "Bush-Yeltsin  summit  meant 
that  a  new  world  could  be  opened,"  He  argued  that  science  and 
technology  are  making  the  world  smaller  and  constantly 
interacting.  That  could  lead,  in  the  extremes,  either  to 
complete  order  (world  government)  or  complete  disorder  (chaos) — 
and  that  he  worried  as  much  about  either  extreme.  He  was  hopeful 
that  scientists  could  help  steer  a  middle  course.  He  drew 
comfort  from  the  example  of  Niels  Bohr,  who  had  sought  to  apply 
the  principle  of  complementarity  to  social  problems  of  comparable 
complexity.  However,  he  argued  that  by  trying  to  oversimplify 
problems,  scientists  had  done  more  harm  than  good  in  areas  such 
as  the  Rio  Environmental  conference  and  population.  He  felt 
scientists  could  help  screen  "fantasy  from  reality"  and  help 
thereby  to  avoid  the  extremes,  which  would  be  a  useful  service. 

Academician  Velikhov  started  by  reflecting  that  the  move 
from  HAD  to  MAP  was  a  historic  step.  He  was  concerned  by  Dr. 
Kay's  discussion  of  how  close  Iraq  had  been  to  a  weapon  and  that 
"some  country  building  one  weapon  could  make  it  a  superpower." 

He  felt  it  was  time  for  a  discussion  between  people  who  know  how 
to  build  weapons  and  other  friendly  countries  on  what  to  do  with 
them.  He  endorsed  the  continuing  relevance  of  last  year's  Erice 
statement  on  "brilliant  eyes,"  broadened  it  to  dual-use  sensors, 
and  discussed  the  contents  and  importance  of  the  statement  from 
the  Dubna  meeting.  He  reiterated  the  need  for  integrated  data 
from  space,  air,  and  ground  sensors  and  praised  the  Russian  MOD 
for  their  openness  on  these  matters  and  the  willingness  of  U.S. 
organizations  such  as  EPA  to  cooperate  with  them.  He  again 
affirmed  the  value  of  the  World  Laboratory  in  coordinating  those 
activities,  which  "could  be  significant  for  the  FSU." 

Prof.  Zichichi  gave  a  brief  review  of  the  status  of  the 
World  Laboratory  projects  ending  with  a  call  to  arms:  "Real 
projects  happen — bureaucracies  just  try  to  stop  them."  He 
stressed  the  seriousness  of  proliferation  and  multipolar  threats 
and  the  relevance  of  GPS  to  them,  praised  Pr.  Bush's  foreign 
policy  achievements,  and  wished  that  they  were  more  widely 
appreciated.  He  concluded  by  looking  forward  to  discussions  next 
year  of  the  further  conversion  of  military  resources  for 
planetary  emergencies. 

Conclusions.  On  the  basis  of  the  discussion  of  the 
proliferation  threat  at  the  meeting,  a  statement  that  "The  most 
serious  present  problem  in  the  world  today  is  the  Proliferation 
of  Weapons  of  Mass  Destruction  (and  that)  A  solution  of  this 
problem  has  become  more  feasible..."  (Attch  G)  was  written, 
circulated,  and  signed  by  many  participants. 

On  the  basis  of  the  discussion  of  the  prospects  for 
international  collaboration  on  GPS  and  the  potentially  important 
role  of  dual-use  technologies  in  it,  a  statement  (Attach  H) 
presenting  the  scope,  conclusions,  and  recommendations  of  the 
Dubna  meeting  was  written,  presented,  and  signed  by  Academician 
E.  Velikhov,  Dr.  E.  Teller,  and  Prof.  A.  Zichichi  for  delivery  to 
the  governments  of  the  U.S.,  Russia,  Ukraine,  Kazakhstan, 
Lithuania  and  the  Peoples  Republic  of  China. 

Issues.  The  meeting  provided  a  useful  exchange  on  dual-use 
sensors  with  a  large  number  of  competent  scientists  from  around 
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the  world.  Global  ecological  problems  are  serious;  it  would 
appear  that  the  World  Laboratory's  GEM  project  could  contribute 
to  them.  It  is  a  bit  less  clear  how  DRS  could  contribute  to  some 
of  the  serious  but  surface  chemical  and  radiological  issues.  And 
it  is  also  not  clear  how  the  U.S.  could  best  interact  with  the 
GEM  project.  It  is  clear  that  DRS  could  be  effective  as  a  means 
of  following  gross  changes  over  the  whole  globe  and  that  that 
would  be  very  valuable  to  a  large  number  of  developing  countries 
who  could  not  afford  separate  systems. 

There  appear  to  be  opportunities  for  collaboration,  but  the 
mechanisms  for  developing  them  are  still  formative.  Until  they 
are  in  place,  the  World  Laboratory,  ESCOS,  and  GEM  would  appear 
to  serve  a  useful  default  mechanisms  for  the  exchange  of  the 
technical  information  needed  to  define  useful  collaborations. 
Cross-calibrating  advanced  dual-use  SDIO  sensors  with  Russian 
sensors  on  the  same  developmental  buses  could  also  be  useful. 

For  the  last  few ^ decades  the  Erice  Seminars  have  been  a 
convenient  place  for  informal  discussions  between  Soviet  and  U.S. 
scientists  on  strategic  issues.  For  the  last  few  years  they  have 
been  quite  useful  in  exchanging  views  on  strategic  defense.  Now, 
those  discussions  have  matured  to  the  point  where  the  bilateral 
aspects  have  properly  been  shifted  into  a  more  appropriate 
framework.  ^Nevertheless,  Erice  could  continue  to  be  a  useful 
forum  for  discussing  the  multilateral  aspects  of  global  defenses 
and  other  issues  such  as  proliferation  and  arms  control  as  well 
as  the  non-military  dimensions  of  current  global  emergencies. 

In  looking  back  over  the  series  of  meetings  held  to  promote 
cooperation  between  the  U.S.  and  the  FSRs  over  the  course  of  the 
summer,  it  is  appropriate  to  note  the  frequent  appearance  and 
integrating  role  of  the  World  Laboratory.  It  stimulated  and 
supported  discussion  of  many  of  the  issues  that  led  to  the  thaw; 
publicized  many  of  the  projects  in  Russia  and  the  other  FSRs  that 
ar®  now  candidates  for  private  or  governmental  cooperation; 
provided  the  connective  tissue  between  emerging  collaborations, 
such  as  those  between  Lavochkin  and  Elas;  helped  to  maintain 
communication  between  the  Russian,  Ukrainian,  Kazakh  and  other 
science  establishments;  supported  the  technical  interchange  on 
dual-uses  of  DRS  technologies  in  Dubna;  and  brought  together  an 
knowledgeable  group  of  experts  to  start  the  discussion  of  the 
multilateral  aspects  of  GPS  at  Erice.  Not  bad  for  an  informal 
collection  of  scientists  working  toward  a  common  global  goal. 
Thank  you  for  your  time  and  attention. 


98 


GALILEO  GALILEI  FOUNDATION 
WORLD  FEDERATION  OF  SCIENTISTS 
ETTORE  MAJOR  AN  A  CENTRE  FOR  SCIENTIFIC  CULTURE 
INTERNATIONAL  CENTRE  FOR  THEORETICAL  PHYSICS 


Attachment  A 


GALILEO  GALILEI  CELEBRATIONS 


Four  Hundred  Years  Since  the  Birth  of 
MODERN  SCIENCE 


ERICE  INTERNATIONAL  SEMINARS 


•  Projects  for  Planetary  Emergencies 

•  Proliferation  of  Weapons  for  Mass  Destruction  (WMD) 

•  International  Cooperation  on  Defense  Systems  (1CDS) 
19-24  August  1992  -  16th  Session  -  2nd  Seminar  after  Rio 


In  collaboration  with  the  World  Laboratory 
and  under  the  auspices  of  the  Presidency  of  the  Council  of  Ministers  of  Italy 


LIST  OF  PARTICIPANTS 


99 


Antonino  ZICHICHI  -  Chairman 


Mario  ALESSI 


Robert  ANDREWS 


William  A.  BARLETTA 


Viktor  G.  BARYAKHTAR 


Anatoliy  G.  BASISTOV 

Manuel  BORTHAGARAY 


Enzo  BOSCHI 


Boris  V.  BUNKIN 


Vasile  BUZULOIU 


FAO-ONU 
ROME,  Italy 


Lawrence  Livermore  National  Laboratory 
LIVERMORE,  USA 


Lawrence  Livermore  National  Laboratory 
LIVERMORE,  USA 


Institute  for  Chernobyl  Problems 
KIEV,  Ukraine 


Russian  Academy  of  Sciences 
MOSCOW,  Russia 


WORLD  LAB  and 

The  University  of  Buenos  Aires 

BUENOS  AIRES,  Argentina 


National  Institute  of  Geophysics 
ROME,  Italy 


Russian  Academy  of  Sciences 
MOSCOW,  Russia 


Computing  Centre  for  Geology 
BUCHAREST,  Rumania 


100 


Vladimir  K.  BYCHKOV  WORLD  LAB 

MOSCOW,  Russia 


Greg  CANA  VAN  Los  Alamos  National  Laboratory 

LOS  ALAMOS,  USA 


Umberto  CAPPUZZO  Italian  Senate 

ROME,  Italy 


Grigori  M.  CHERNAVSKU  Russian  Academy  of  Sciences 

MOSCOW,  Russia 


Luisa  CIFARELLI 


University  of  Pisa 
PISA,  Italy 


Robert  A.  CLARK 


WORLD  LAB  and 
University  of  Arizona 
TUCSON,  USA 


Henry  F.  COOPER 


Strategic  Defense  Initiative  Organization 
Department  of  Defense 
WASHINGTON  DC,  USA 


Tom  CREMINS 


Department  of  Energy 
WASHINGTON  DC,  USA 


Hassan  R.  DALAFI 


WORLD  LAB  and 

University  of  Science  and  Technology 
TEHRAN,  Iran 


Mauro  DARDO 


University  of  Turin 
TURIN,  Italy 


101 


Guy  DE  THE 


Giovanni  FIEROTTI 


Bertil  GALLAND 


Robert  C.  GALLO 


Klaus  GOEBEL 


GONG  Shiyang 


Michel  GOURDIN 


Michael  GRAETZEL 


Gennady  GUSKOV 

Steven  D.  HARRISON 


WORLD  LAB  and 
CNRS  Laboratory  of  Epidemiology 
and  Tumor  Immunovirology 
LYON,  France 


WORLD  LAB  and 
University  of  Palermo 
PALERMO,  Italy 


University  of  Lausanne 
LAUSANNE,  Switzerland 


WORLD  LAB  and 
National  Cancer  Institute 
National  Institute  of  Health 
BETHESDA,  USA 


WORLD  LAB 
LAUSANNE,  Switzerland 


The  Yellow  River  Conservancy 
Commission 
ZHENGZHOU,  China 


WORLD  LAB  and 
University  Pierre  et  Marie  Curie 
PARIS,  France 


Federal  Institute  of  Technology 
LAUSANNE,  Switzerland 


Russian  Academy  of  Sciences 
MOSCOW,  Russia 


The  White  House 
US  National  Space  Council 
WASHINGTON  DC,  USA 


102 


Mohammed  Hag  Ali  HASSAN 


Third  World  Academy  of  Sciences 
KHARTOUM,  Sudan 


HUO  Yuping 

Jordan  KATZ 

David  A.  KAY 

Abdul  Moyeen  KHAN 

Serguei  I  K3SLYAK 

Ivan  M.  KOKOYKO 

Valery  P.  KUKHAR 

Alexey  A.  KUZ'MIN 

Taivo  LAEVASTU 

Scott  LARRIMORE 


The  Institute  of  Plasma  Physics 
Chinese  Academy  of  Sciences 
HEFEI,  China 


Strategic  Defense  Initiative  Organization 
Department  of  Defense 
WASHINGTON  DC,  USA 


Uranium  Institute 
LONDON,  UK 


Bangladesh  Center  for  Advanced  Studies 
DHAKA,  Bangladesh 


Ministry  of  Foreign  Affairs 
MOSCOW,  Russia 


Ukranian  Ministry  of  Defense 
KIEV,  UKRAINE 


WORLD  LAB 
KIEV,  Ukraine 


Industrial  Complex  "VYMPEL" 
MOSCOW,  Russia 


WORLD  LAB  and 

National  Oceanic  and  Atmospheric  Admin. 
SEATTLE,  USA 


Strategic  Defense  Initiative  Organization 
Department  of  Defense 
WASHINGTON  DC,  USA 


103 


Tsung  Dao  LEE  WORLD  LAB  and 

Columbia  University 
NEW  YORK,  USA 


Heinrich  LEUTZ  WORLD  LAB  and 

CERN 

GENEVA,  Switzerland 


O  Yu 


Institute  of  Botany 
Chinese  Academy  of  Sciences 
BEIJING,  China 


Rodney  P.  LIESVELD  Strategic  Defense  Initiative  Organization 

Department  of  Defense 
WASHINGTON  DC,  USA 


Arnaldo  LONGHETTO  WORLD  LAB  and 

University  of  Turin 
TURIN,  Italy 


Arthur  MAK  WORLD  LAB 

MOSCOW,  Russia 


MENG  Jiamei 


Xuanwu  Hospital 
BEIJING,  China 


Yuval  NE'EMAN 


Tel-Aviv  University 
TEL-AVIV,  Israel 


Ida  ORTALU 


WORLD  LAB  and 
University  of  Parma 
PARMA,  Italy 


Bureau  of  Resources  and 
Environmental  Science 
Chinese  Academy  of  Sciences 
BEIJING,  China 


OUYANG  Zhiyuan 


Petr  PAJAS 


Central  European  University 
PRAGUE,  Czechoslovakia 


Donato  PALUMBO 

WORLD  LAB 

PALERMO,  Italy 

Gennady  I.  PALSHIN 

WORLD  LAB 

KIEV,  UKRAINE 

Andrei  A.  PIONTKOVSKn 

WLB  Strategic  Studies  Center 
MOSCOW,  Russia 

Cyril  PONNAMPERUMA 

WORLD  LAB  and 

Institute  of  Fundamental  Studies 
COLOMBO,  Sri  Lanka 

J uras  POZELA 

WORLD  LAB 

VILNIUS,  Lithuania 

QIAN  Jiadong 

WORLD  LAB 

BEIJING,  China 

Rafiqul  Islam  Muhammad  RASHID 

University  of  Dhaka 

DHAKA,  Bangladesh 

Karl  REBANE 

WORLD  LAB  and 

Estonian  Academy  of  Sciences 
TALLIN,  Estonia 

Zenonas  RUDZIKAS 

WORLD  LAB 

VILNIUS,  Lithuania 

Tahir  SHAH 

WORLD  LAB 

ISLAMABAD,  Pakistan 

105 


Kai  M.B.  SIEGBAHN 


WORLD  LAB  and 
University  of  Uppsala 
UPPSALA,  Sweden 

J.K.  Daniel  SODERMAN  WORLD  LAB 

ERICE,  Italy 


Andrzej  TADEUSIAK  Ministry  of  Foreign  Affairs 

WARSAW,  Poland 


Edward  TELLER  Lawrence  Livermore  National  Laboratory 

LIVERMORE,  USA 


Mehmet  TOMAK  Middle  Eastern  Technical  University 

ANKARA,  Turkey 


Hamadi  TRABELSI  National  Institute  of  Meteorology 

TUNIS-CARTHAGE,  Tunis 


Ivan  VANKOV  Nuclear  Energy  Institute 

SOFIA,  Bulgaria 


Eugenij  P.  VELIKHOV  WORLD  LAB  and 

Russian  Academy  of  Sciences 
MOSCOW,  Russia 

Francois  WAELBROECK  WORLD  LAB 

AMANDSBERG’GENT,  Belgium 

WANG  Mingxing  Institute  of  Atmospheric  Physics 

Chinese  Academy  of  Sciences 
BEIJING,  China 


WANG  Shizhong  Committee  of  Energy  Research 

Chinese  Academy  of  Sciences 
BEIJING,  China 


106 


Henning  WEGENER 

Alfred  Y.  WONG 

Lowell  WOOD 

Simon  WORDEN 

ZENG  Qingcun 


Press  and  Information  Office 
German  Federal  Government 
BONN ,  Germany 


UCLA 

LOS  ANGELES,  USA 


Lawrence  Livermore  National  Laboratory 
LIVERMORE,  USA 


Strategic  Defense  Initiative  Organization 
Department  of  Defense 
WASHINGTON,  DC,  USA 


Institute  of  Atmospheric  Physic 
Chinese  Academy  of  Sciences 
BEIJING,  China 


107 


GALILEO  GALILEI  FOUNDATION  Attachment  B 

WORLD  FEDERATION  OF  SCIENTISTS 
ETTORE  MAJORANA  CENTRE  FOR  SCIENTIFIC  CULTURE 
INTERNATIONAL  CENTRE  FOR  THEORETICAL  PHYSICS 

~ GALILEO  GAULEI  CELEBRATIONS  | 

I  1991-1994  "1 

Four  Years  to  Celebrate  Four  Hundred  Years  Since  the  Birth  of 
MODERN  SCIENCE 


ERICE  INTERNATIONAL  SEMINARS 

•  Projects  for  Planetary  Emergencies 

•  Proliferation  of  Weapons  for  Mass  Destruction  (WMD) 

•  International  Cooperation  on  Defense  Systems  (ICDS) 
19-24  August  1992  -  16th  Session  -  2nd  Seminar  after  Rio 


In  collaboration  with  the  World  Laboratory 
and  under  the  auspices  of  the  Presidency  of  the  Council  of  Ministers  of  Italy 


PROGRAMME 


108 


August  20,  1992 


OPENING  SESSION 
10.00-11.00  I  SESSION  N°T 


•  Antonino  ZICHICHI 

The  Planetary  Emergencies:  Status  and  Prospects 


•  Guy  DE  THE 

The  Public  Health  Challenge:  from  Epidemiology  to  Prevention  by 
Vaccine 


•  Robert  C.  GALLO 

The  Scientific  Antisense  Challenge:  the  Molecular  Biology  of 
Retroviruses:  Latest  Developments 


•  HUO  Yuping 

Chinese  Fusion  and  the  Environment 

•  Viktor  BARYAKHTAR 

Safety  of  Nuclear  Power  Plants  in  the  Ukraine 

.  Eugenij  P.  VELIKHOV 

Safety  Problems  of  Nuclear  Plants  in  the  Russian  Federation  in 
the  Context  of  Energy  Policy  in  Time  of  Crisis 
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16.00-17.30  SESSION  N°  4 


•  Enzo  BOSCHI 

Peaceful  Use  of  Nuclear  Explosions  for  Fundamental  Research 
on  the  Interior  of  the  Earth 

•  Taivo  LAEVASTU 

Effects  of  Waste  Disposal  on  the  Mediterranean  Sea  and  its 
Beaches  -  What  We  Know  and  What  We  Do  Not:  Solutions 
Offered  by  the  LAND-3  Project 

•  J.K.  Daniel  SODERMAN 

Simulation  and  Prediction  of  Extreme  Atmospheric  Events 
and  of  the  Transport  of  Atmospheric  Pollutants 

LAND,  OCEAN,  ATMOSPHERE 

18.00-19.30  1  SESSION  N°  5 

•  Amaldo  LONGHETTO 

Synergisms  Between  Arid  Climate,  Air  Pollution  and  Acid 
Rains 

•  WANG  Mingxing 

Monitoring  of  Greenhouse  Gases  and  Associated  problems 

•  ZENG  Qing-cun 

Global  Climate  Change:  A  Planetary  Problem 

•  Alfred  Y.  WONG 

How  to  Mitigate  the  Ozone  Depletion  in  the  Upper  Atmosphere 


no 


August  21,  1992 


INTERNATIONAL  COOPERATION 
ON  DEFENSE  SYSTEMS  (I CDS) 


09.00-10.30 


SESSION  N°  6 


•  Henry  F.  COOPER 

Prospects  for  International  Cooperation  on  Defense  Systems 

•  Anatoliy  BASISTOV 

International  Cooperation  in  Ballistic  Missile  Defence 

•  Tom  CREMINS 

Current  Thinking  About  Missile  Defense  Systems 


INTERNATIONAL  COOPERATION 
ON  DEFENSE  SYSTEMS  (ICDS) 


11.00-12.30 


SESSION  N°  7 


•  Edward  TELLER 

A  Proposal  for  International  Cooperation  in  Space 

•  Grigori  M.  CHERNAVSKII 
Cooperation  in  Defence  Technology 

•  Arthur  MAK 

Problems  of  High  Brightness  Laser  Beam  Generation  and 
Precision  Control 
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August  21,  1992 


INTERNATIONAL  COOPERATION 
ON  DEFENSE  SYSTEMS  (ICDS) 


16.00-17.30 


SESSION  N°  8 


•  Lowell  WOOD 

Advanced  Concepts  in  Defense 


•  Boris  BUNKIN 

Cooperation  in  Tactical  Ballistic  Missile  Defence 

•  Greg  CANAVAN 

Steps  Towards  Global  Air  Defense 


INTERNATIONAL  COOPERATION 
ON  DEFENSE  SYSTEMS  (ICDS) 


18.00-19.30 


SESSION  N°  9 


•  Andrei  A.  PIONTKOVSKII 

Global  Defence  and  Strategic  Stability 

•  Alexey  A.  KUZ’MIN 

Possible  Cooperation  in  Early  Warning  Systems  and  Space 
Control 


•  Simon  P.  WORDEN 

Dual-Use  Technologies:  Defence  Technologies  Applied  to  Space 
Research 
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August  22,  1992 

PROLIFERATION  OF  WEAPONS  FOR  MASS 
DESTRUCTION  (WMD) 


09.00-10.30  SESSION  N°  10 

•  Robert  ANDREWS 

Current  Aspects  of  Proliferation 

•  Viktor  BARYAKHTAR 

Elimination  of  Nuclear  Weapons  in  the  Ukraine 

•  David  KAY 

Improvements  in  On-site  Inspection 

PROLIFERATION  OF  WEAPONS  FOR  MASS 
DESTRUCTION  (WMD) 

11.00-12.00  1  SESSION  N°  11 

•  Yuval  NE’EMAN 

Open  Nuclear  Energy  Programs  and  Effective 
Non-Proliferation 

•  Edward  TELLER 
Updated  Baruch  Plan 

SCIENCE  AND  TECHNOLOGY  FOR  DEVELOPING 
AND  DEVELOPED  COUNTRIES 


12.00-13.00  SESSION  N°  12 

•  Tsung  Dao  LEE 
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August  22,  1992 


PROBLEMS  RELATING  TO  THE  CIS  AND  OTHER 
EASTERN  EUROPEAN  COUNTRIES 


16.00-17.30  SESSION  N°  13 

•  Viktor  BARYAKHTAR  and  J.  POZELA 
Chernobyl  Sarcophagus 

•  Karl  REBANE 

Some  Instabilities  Arising  from  the  Dissolution  of  the  Soviet 
Union:  Specific  Problems  for  Estonia  Global  Instabilities  and 
the  Entropy  Law 

•  Zenonas  RUDZIKAS 

Ecological  Sustainability  of  the  Lithuanian  Region 

SOIL,  FOOD,  AND 
IMPROVEMENT  OF  MODERN  LIFE 


18.00-19.30  SESSION  N°  14 

•  Giovanni  FIEROTTI 

The  Status  of  the  Soil  in  the  World 

•  Robert  A.  CLARK 

An  Example  to  Defend  the  Population  from  Natural  Disasters: 
The  Yellow  River  Project 

•  Cyril  PONNAMPERUMA 

The  Role  of  Biodiversity  with  Regard  to  Underutilised  Food 
Sources 
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August  23,  1992 


SOIL,  FOOD,  AND 
IMPROVEMENT  OF  MODERN  LIFE 


09.00-10.30 


SESSION  N°  15 


•  Michael  GRAETZEL 
Artificial  Photolysis 

•  Manuel  BORTHAGARAY 

METROPOLIS  -  The  Most  Dangerous  Place  on  Earth 


•  Antonino  ZICHICHI 

Recent  Progress  in  Understanding  Nature 


CONCLUDING  SESSION 


11.00-12.30 


SESSION  N°  16 


•  QIAN  Jiadong 

•  Hassan  R.  DALAFI 

•  Kai  M.B.  SIEGBAHN 

•  Edward  TELLER 

•  Eugenij  P.  VELIKHOV 

•  Antonino  ZICHICHI 
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«  CHORE  MAJORANA  » 

INTERNATIONAL  CENTRE  FOR  SCIENTIFIC  CULTURE 


Attachment  0 


Menace  consists  in  ballistic  missile 
warheads  (up  to  200) 


Defence  of  culture  centers,  economics  and  population  against  the  death 

under  nuclear  explosions  and  against  a  contamination  Including  one  from 
plutonium. 

Regions  of  stable  confidence  of  the  Great  Power  and  of  regional  State 
communities. 

Possibilities  of  Ballistic  Missile  Defence  (BMD)  creation  against  medium 
range  ballistic  missiles  (MRBM): 

experience  and  technologies  developed,  terms,  costs,  performances. 
Limitation  problems  of  the  Treaty  on  the  Ballistic  Missile  Defence,  1972: 

-  parameter  differentiation  between  “Ballistic  Missile  Defence  Radar*' 
and  “Missile  Early  Warning  System  Radar"; 

-  possibilities  limits  for  BMD  components  used  against  MRBM. 
Co-operation  fields: 

-  BMD  architecture  designing  for  cities  defence  against  MRBM; 

-  BMD  components  development,  systems*  creation  and  operatior: 

-  tests  on  target  selection,  interception  and  non-nuclear  destroy! 
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Two  echelons  of  acquisition  means  will  be  necessary  for  the  city  BMD 
against  MRBM: 


-  optical  means  mounted  on  low  orbite  satellites  used  for  ballistic 
missiles  start  place  location,  identification,  warhead  following; 

-  surface  antimissile  radars  on  duty  used  for  acquisition  of  attacking 
warheads. 


Satellite  data.  Prediction  errors: 

-  in  warhead  landing  place  <  30  km; 

•  in  launch  angle  <  5°,  in  azimuth<  30; 

-  in  travel  time  to  H  too  km:  <  10  s. 

Data  output  to  BMD  launch  complex:  5  min  before  landing. 
Troops  and  population  notification:  7  to  10  min  before  landing. 


Surface  radar  data: 

BMD  launch  complex  notification:  by  the  range  of  700  km. 
Data  output  about  attacking  warheads:by  the  range  of  500  km. 
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Antimissile  (2  types)  number  in  the  fighting  complete  set: 


Number  of  ballistic  missiles  being  hitted: 
(including  being  within  a  00°  azimuthal  sector 
simultaneously) 


Hitting  sector  is  rotational  within  an  angle: 


Time  for  establishing  on  a  position: 


Cost  of  one  complex: 

(defined  from  first  ten  units,  taking  into  account 
development  costs) 


Creation  terms: 


Defence  against  medium  or  less  range  ballistic 
missiles  and  shock  aircraft 


32 

15 

±180° 

5  days 
300  m|n.$ 

6-8  years 
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/°r  ™issl,e?  ear,y  earning  system  (MEWS)  on  using  its 
information  to  quide  antimissiles  against  ballistic  missiles: 


fOT  Space  based  mpanc? 


MEWScemer'on!y;meanS  "*  C°mm°n  data  ,re  dis,ribu,«l  •» 

-time,  velocity  and  landing  area  data  are  dustributed  to  users  as  well 
as  BM  elevation  and  azimuth  angles,  every  10s. 

for  surfare  rflflfirfi 


-  bandwidth  >25  cm; 

-  radar  was  not  used  for  antimissile  guidance. 


Condition  for  launch  complex  used  against  MRBM  intended  to  limit 
their  possibility  to  hit  intercontinental  ballistic  missiles  (ICBM): 


-  ICBM  hitting  tests  are  not  conducted; 

-  product  P  -  S  -  V  <  4  - 106  kw  m2  -  m/s; 

-  number  of  launch  cjmplexes  in  the  area  defence  is  limited 
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Initial  stage  is  to  select  an  architectire,  define  a  system  composition  and  its 
components  characteristics,  conditions  and  tasks  for  city,  area  or  state 
BMD  system. 

Components  development,  mutual  exchange  by  technologies,  full-scale 
component  and  BMD  complex  tests. 

Algorithms  development,  programs  compilation  for  the  launch  complex 
anu  BMD  system  fighting  control,  military  operations  modelling. 

Search  of  effective  decisions  to  select  warhead  and  provide  an  effective 
non-nuclear  warhead  hitting. 


Our  meetings  and  conversations  are  evidence  that  those  specialists 
who  devote  their  lives  to  the  creation  of  defence  systems,  will  be  able  to 
unite  their  efforts  for  the  progress  of  their  work  with  full  observing  all  the 
laws,  rules  and  commercial  interests  of  their  companies. 
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STEPS  TOWARDS  GLOBAL  AIR  DEFENSES 


Gregory  H.  Canavan 

Defenses  against  aircraft  and  cruise  missiles  are  a 
necessary  adjunct  to  protection  or  defense  against  missiles.  It 
would  not  make  sense  to  eliminate  the  effectiveness  of  theater  or 
intercontinental  missiles  but  not  address  air-breathing  threats 
that  already  exist.1  Still,  air  defenses  have  received  much  less 
attention  and  development  than  missile  defenses  in  recent 
decades.  The  reason  is  partly  historic.  The  U.S.  previously  had 
significant  air  defenses,  but  abandoned  them  for  logical  reasons. 
It  made  no  sense  to  spend  a  great  deal  of  money  on  air  defenses 
that  could  be  suppressed  by  missile  attacks  long  before  the 
arrival  of  the  aircraft  they  were  intended  to  defend  against. 

If,  however,  missile  attacks  are  reduced  and  defenses  are 
deployed,  that  is  no  longer  a  compelling  argument.  The  attacker 
may  no  longer  have  excess  missile  weapons  to  devote  to  air 
defense  suppression  or  confidence  that  he  could  do  so  thoroughly. 

The  elimination  of  missile  threats  would  not  eliminate  all 
threats?  other  means  of  delivering  weapons  of  mass  destruction 
would  remain:  ships,  trucks,  borders,  etc.2  A  popular  favorite 
is  smuggling  the  weapons  into  the  U.S.  in  a  bale  of  marijuana  for 
high  probability  of  delivery.  But  these  means  are  likely  to 
remain  open  until  something  is  done  to  close  the  obvious  gaps  at 
the  top.  Once  missile  and  air  delivery  avenues  are  closed,  the 
technology  exists  to  close  most  of  the  other  avenues,  too.  And 
as  the  need  arose  those  avenues  could  readily  be  closed,  starting 
with  the  top  and  working  down  to  the  least  likely  avenues. 

Along  the  way  they  could  also  close  one  annoying  gap  in 
missile  defenses.  GPALS  concentrates  on  ICBMs  and  SLBMs  over 
about  2,000  km.  That  leaves  a  gap  in  defenses  against  existing 
short-range  missiles,  which  could  also  be  launched  from  ships 
closer  to  shore.  From  such  ranges  the  use  of  clustered  chemical 
and  biological  payloads  could  be  at  least  as  effective  as  they 
appear  to  be  in  theaters.  Air  defenses  of  the  type  discussed 
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below  and  missile  defenses  for  such  threats  could  also  form  the 
basis  for  closing  off  such  missile  threats  to  CONUS. 

Air  defenses  should  be  less  difficult  once  offensive 
reductions  and  defensive  deployments  have  started— in  part 
because  the  threat  is  reduced;  in  part  because  a  reduced  number 
of  missiles  cannot  afford  to  give  full  air  defense  suppression. 
But  the  greatest  reduction  is  because  against  theater, 
accidental,  and  unauthorized  attacks  of  reduced  scope  and 
complexity,  air  defenses  need  no  longer  be  fully  survivable 
against  missile  threats. 

Many  of  the  technologies  for  air  defenses  against  such 
reduced  threats  already  exist  in  development  in  the  U.S.  Air 
Defense  Initiative  (ADI).  For  theater  air  defenses,  Patriot  and 
its  upgrades  could  fulfill  most  local  requirements.  The 
Strategic  Defense  Initiative's  (SDI)  Theater  High-Altitude  Area 
Defense  (THAAD)  could  give  broad  area  coverage  against  theater 
ballistic  missiles.  The  primary  extension  needed  for  air 
defenses  is  something  analogous  to  it  for  cruise  missiles,  some 
with  reduced  signatures.  The  essential  need  is  for  an  advanced 
sensor  for  use  against  low-observable  aircraft  and  cruise 
missiles  masked  in  theater  terrain.  Such  sensors  are  in 
development;  advanced  radars  with  the  ranges  around  100  km  needed 
for  area  coverage  exist. 

What  has  been  lacking  is  a  survivable  basing  mode.  Against 
non-suppressing  threats,  defended  transmitters  on  drones  or 
aerostats,  advanced  high-frequency  over-the-horizon  radars,  or 
other  sensors  far  short  of  space-based  radars  or  wide-area 
surveillance  systems  could  achieve  adequate  sensitivity  for 
theater  or  coastal  fences.3  With  such  warning,  existing 
interceptors  could  suffice.4 

For  homeland  defense  the  number  of  potential  targets  is 
significant.  Any  tanker  or  freighter  could  be  a  plausible 
carrier  for  the  close-in  launch  of  a  cruise  missile;  out-of- 
bastion  submarines  would  also  increase  demands.  For  wide-area 
coverage,  the  assets  required  would  not  be  insignificant,  but 
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with  modest  intelligence  on  the  threat,  adequate  screening  should 
be  able  to  bring  them  into  line  with  affordable  assets. 

With  time,  threats  could  grow  to  the  point  at  which  the  need 
for  more  survivable  air  defense  sensors  and  interceptors  would 
again  emerge.  But  by  that  time,  the  means  for  protecting  those 
defenses  could  also  evolve.  Protection  against  aircraft  that  is 
complementary  to  GPALS  missile  protection  is  not  too  much  to 
expect  in  the  near  term.  Although  the  outcome  of  the  offense- 
defense  competition  over  the  next  few  decades  is  not  clear,  it  is 
obvious  that  whatever  air  defenses  are  deployed  should  be 
integrated  with  missile  defenses.  No  integrated  architecture 
exists  as  yet,  outside  of  the  thinking  of  those  who  have 
separately  worked  air  and  missile  defense  issues  for  the  last 
decade,  but  that  could  readily  be  remedied. 
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Attachment  E 


Traditionai  conception 

<4  Strategic  Stall fity 
(  MAD  doctrine  ) 


/ 


/ 


B  / 


c  / 


/ 


-  Current  state  (4268,5123) 

-  START  Treaty  (.2269,2444) 

-  Washington  agreement 


ABM  systems  and 
Strategic  Stability 


HAD  -  type 

Strategic  Stability 

_ i _ _ 
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-  ITIutuaE  distrust 
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MAP  -  type 

Strategic  Stability 


^joint  Protection 
against 

unacceptable  damage 

-  Global  cooperation 

-  mutual  confidence 

-  t)eep  cuts 
o4«Jensiire  arsenals 
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OPTIONS 


MAD-doctrine  maintenance 


Transition  to  Mutual 

Assured  Protection  staBifitij 


MAD  -  doctrine  plus  joint 

protection  against  limited 


threats 
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PROPOSALS 

OK  RAISING  STRATEGIC  STABILITY 


Attachment  F 


A.Kuzmyn,  A.  Menshikov,  N.  Pryezgyi,  V.  Repyn,  T.Versan 

VYMPEL  Corporation 
Moscow 

1.  One  of  the  main  ways  of  raising  strategic  stability  and 
providing  the  security  of  the  World  Community  is  developing  of  a 
whole  varorex  of  measures  directed  to  prevention  conflicts  with 
using  of  missile  and  nuclear-missile  weapons,  conflicts  in  space 
or  their  limitation  in  case  of  having  sprung  up. 

2.  Actuality  of  the  task  can  be  explained  by  following: 

-  continuous  improvement  of  strategic  offence  weapons  of 
leading  nuclear  states  in  the  direction  of  raising  their 
counter- power  potential,  l.e.  In  the  direction  of  creating  first 
strike  weapons; 

-  missile  and  nuclear-missile  technologies  proliferation  in 
the  third-world  countries  and. as  result  of  that,  increase  of 
using  such  weapons  hazard  in  conflicts; 

-  continuous  iMtkfae- out  to  the  details  and  testing  by  vari .re¬ 
count  ries  new  kinds  of  missile  weapons,  accident  launches  of  i'vch 
can  lead  to^lse^nterg^^icr^ofjjUsslle^sgac^situaUcn: 

-  possibility  of  false  alarm  in  national  ballistic  missile 
warning  systems; 

-  increasing  significance  of  space  in  the  task  of  ensuring 
national  security,  possibility  of  presence  in  it  destabilizing 
kinds  of  weapons  and,  as  result  of  those,  converting  It  into 
potential  military  operation  theatre. 
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3.  The  fulfilment  of  this  complex  of  measures  should  provide 
th©  achievement  of  strategic_jjtabilit%.  with  the  minimm  level  of 
strategic  weapons  and  create  real  base  to  stop  arms  race  in  the 
field  of  aisslie  weapons  and  to  Halt  their  proliferation. 

These  measures  should  provide  the  following: 

-  to  reduce  the  probability  of  the  accidental  (unadequate) 
launch  of  ballistic  missile; 

-  to  increase  the  effect  .t-jatness_of__ cc£troT^_over__the 
proliferation,  testing  and  deployment  of  missile  weapons; 

-  to  increase  the  effectiveness  of -Control  over  the  adherence 
to  the  international  obli^^flQs^and^treatles  in  the  field  of 
creation  and  development  of  the  nuclear  and  missile  weapons; 

-  to  increase  the  effectiveness  of  the  identification  of  the 
combat  use  of  missile  to  prevent  conflicts  escalation,  to  reduce 
damages  caused  by  its  use; 

-  to  increase  the  effectiveness  of  the  identification^ 
missile  launch  into  space  or  its  combat  application  against  space 
or  land  objects. 

4.  Great  Upartanoe  for  practical  fulfilment  of  the  above 
mentioned  measures  can  have  International  cooperation  in  the  field 
of  early  warning^  systems  of  missile  attack  and  control  of  outer 
spaoe  tbs  putyiae  of  raising  completeness  and  authenticity  of 
missile-space  situation- assessment  in  the  national  warning  systems 
and  nrovidii*  of  the  United  Nations  with  data  about  all 
missile  and  nuclear  weapons  usage  oases. 

On  the  first  stage  should  be  done  information  cooperation 
between  ballistic  missile  warning  system  of  the  C.  IJ5-  and  nuclei7 
missile  warning  system  ofjhe  USA. 

^  The  main  tasiccf  the  information  cooperation  on  this  stage 
is  to  decrease  the  probability  for  each  side  to  adopt  a  false 
decision  on  the  use  of  nuclear- missile  weapons  because  cf  tr*. 
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uncorrect  interpretation  of  the  usual  activity  of  the  sides,  false 
alarms,  unnotified  BM  launches  and  jamming  ,  as  well  as  to 
organize  mutial  control  over  the  works  on  the  programs  of 
development  and  improvement  of  nuclear- missile  weapons  and  to 
observe  the  limitations  achieved  in  the  field. 

On  the  second  stage  the  creation  of  the  International  Center 
of  early  warning  of  ballistic  missile  attack  takes  place,  that 
enable  the  creation  of  the  International  system  of  missile  and 
space  threat  warning. 

5.  TASKS  OF  THE  INTERNATIONAL  CENTER 

The  International  Center  in  accordance  with  the  data  obtained 
from  national  space  surveillance  and  ballistic  missile  warning 
systems,  independent  information  sources  of  different 
organisations,  international  facilities  that  can  be  formed  to 
control  regions  and  objects  not  properly  covered  by  the  existing 
national  means,-  should  exercise  the  following  tasks: 

-  to  detect  test,  combat-training  missile  weaDons  launches  and 
to  check  their  correspondence  to  the  announced  goals; 

-  to  detecttheundeclaredmissH^Jlaunches  and  to  determine 
their  movements  parameters; 

-  to  .detect^  cases  of  the  combat  missile  application,  tc 
establish  the  state  that  used  this  weapon  and  evaluate  the  threat 
of  missile  falling  down  on  the  territory  of  this  or  that  states; 

-  to  provide  other  states  (including  through  UN  Channels)  with 
the  information  on  the  proliferation,  testing,  deployment  and 
military  application  of  missile  weapons. 

The  Center  lnfbrnetlorr  can  be  used  to  increase  the 
authenticity  of  the  space- missile  situation  assessment  within  the 
national  ballistic  missile  early  warning  systems. 
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Taking  into  account  that  settlement  of  the  problems  on  the 
detection  of  ballistic  missiles  (BM)  that  are  within  the 
competence  of  the  Center  in  the  most  effective  way  depends  on  how 
complete  the  data  on  space  situation  is,  and  that  information 
equipment  that  exercises  control  over  BM  automatically  fullfi  Is 
the  tasks  of  the  surveillance  of  space  objects,  all  this  means 
that  the  Center  responsabillties  should  include  tasks  on  the 
control  of  outer  space,  namely: 

-  to  keep  the  unified  space  objects  catalogue  containing 
information  obtained  Judging  on  the  objective  data  on  their 
purpose,  'type,  operation  regimes,  orbit  parameters  and  their 
alterations, as  well  as  mass,  dimensions,  signal  and  other 
characteristics; 

-  to  calculate  safe  launch  and _ flight  trajectories  of  the 

space  vehicles,  and  to  forecast  dangerous  approach  of  space 
vehicles; 

-  to  forecast  regions  of  space  objects  falling  and  warning 
about  their  falls; 

-  to  participate  in  control  over  security  measures  on  space 
objects  equipped  with  nuclear  power  unites  during  their  putting 
into  orbit  and  maintainance  there; 

-  to  analyse  off-optimum  situation  in  outer  space,  to  provide 
with  the  information  on  space  objects  conduct  in  such  situations 
and  to  warn  on  dangerous  consequenoes. 

It  can  be  considered  as  a  possible  task  of  the  Center  the 
participation  in  control 
of  space  vehicles. 

Inifte  Whole  Center  operation  oould  make  a  considerable 
contribution  to  the  development  of  the  existing  system  of  aeasaires 
to  strercthen  trust  and  to  foresee  space  and  military  activity  of 
the  countries. 
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It's  reasonable  to  elaborate  works  Drogttaro  on  the  wide 
international  cooperation  in  the  fl*ld  of  gp *tfle  surveillance  and 
ballistic  missile  warning  systems. 
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Attachment  G 

«ETTORE  MAJORANA»  CENTRE  FOR  SCIENTIFIC  CULTURE 
ERICE  INTERNATIONAL  SEMINARS 


•  Projects  for  Planetary  Emergencies 

•  Proliferation  of  Weapons  for  Mass  Destruction  (WMD) 

•  International  Cooperation  on  Defense  Systems  (ICDS) 

19-24  August  1992  -  16th  Session  •  2nd  Seminar  after  Rio 


23  August  1992 

The  most  serious  present  problem  in  the  world  today  is  the 
Proliferation  of  Weapons  for  Mass  Destruction  (WMD).  A 
solution  of  this  problem  has  become  more  feasible  due  to  the  birth 
of  freedom  in  large  areas  of  Europe  and  Asia. 

We  scientists: 

1 )  Would  like  to  call  the  attention  of  all  governments  and  of  public 
opinion  to  consider  this  threat  against  innocent  populations  the 
world  over. 

2)  Declare  that  Science  and  Technology  can  ensure  the  protection 
of  human  beings  against  this  danger. 

3)  Emphasize  that  a  world- wide  cooperation  among  free  nations, 
without  secrecy  and  borders,  must  be  implemented  for  the 
benefit  of  mankind.  This  effort  should  be  extended  to  protect 
our  planet  against  ecological  calamities  arid  to  the  prediction 


founded  in  Geoevy  ICSC  -  WORLD  LABORATORY 

Si- - 

The  Global  Ecological  Monitoring  Program  can  benefit  greatly 
from  coordination  with  existing  International  projects,  ongoing 
governmental  ecological  and  environmental  programs,  as  well  as 
those  of  industry. 

We  commend  this  Program  to  the  governments  addressed,  all  of 
whom  were  represented  by  active  participants  In  the  Workshop, 
for  consideration  of  material  support  of  the  consensus  plan  to 
develop  a  global  ecological  monitoring  system  within  the 
framework  of  this  Program. 

National  sensing  assets  could  be  assigned  to  addressing 
ecological  problems  In  various  countries  through  the  structure 
of  this  Program,  either  exclusively  or  In  a  dual-use  mode. 

Indeed,  there  appears  to  be  major  synergism  opportunities 
available  to  the  governments  addressed,  If  they  encourage  to 
their  respective  ecological  authorities  to  collaborate  with  the 
Global  Ecological  Monitoring  Program  and  to  give  necessary 
authorizations  to  the  Individual  national  components  of  this 
Program. 

We  suggest  that  the  governments  addressed  may  wish  to  assist 
In  the  conversion  of  military-supporting  enterprises  to  the 
solving  of  ecological  problems,  such  as  those  of  concern  to  the 
present  Program. 

The  Program  would  enable  the  monitoring  of  the  entire  world 
with  common  standards  and  with  modern  high  technologies,  with 
all  countries  having  unrestricted  access  to  the  ecological 
information  gathered. 

We  believe  that  this  Program  would  help  to  ensure  one  of  the 
most  fundamental  human  rights,  the  right  to  a  safe  environment 
in  which  to  live. 

This  Program  would  be  conducted  In  congruence  with  the  letter 
and  the  spirit  of  the  International  agreements  signed  by  the 
governments  addressed  at  the  UN  Conference  on  the  Environment 
and  Development  In  Rio  de  Janeiro  In  June,  1 992. 
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To  the  Governments  of  the  USA,  Russia,  Ukraine, 
Kazakhstan,  Lithuania  and  the  Peoples  Republic  of  China: 

A  Workshop  took  place  in  Dubna,  Russia,  in  August  1992  under  the 
auspices  of  the  World  Laboratory,  an  international  non-governmental 
organization,  on  the  Global  Ecological  Monitoring  Program.  This  was 
the  most  recent  in  a  series  of  such  Workshops  which  have  taken 
place  during  the  past  year,  at  several  locations  around  the  world. 

Representatives  of  governmental  and  non-governmental  agencies  of 
the  USA,  Russia,  Ukraine,  Kazakhstan  and  Lithuania,  participated  in 
the  Workshop,  as  did  an  observer  of  the  Peoples'  Republic  of  China. 

The  participates  in  the  Workshop  reviewed  evidence  that  there  is  real 
danger  to  human  life  and  welfare  in  major  regions  of  our  planet 
associated  with  extreme  ecological  damage,  especially  in  areas  of 
Republics  in  the  territory  of  the  former  Soviet  Union. 

An  essential  condition  for  diminishing  the  hazards  to  human  welfare 
of  these  damaged  ecosystems  is  monitoring  major  changes  in  the 
indigenous  biota  and  the  overall  health  of  resident  people,  along  with 
measurement  of  ongoing  anthropogenic  changes  in  environmental 
quality  indices.  Obviously,  the  acute  effects  of  technologically 
engendered  and  natural  catastrophes  must  also  be  monitored. 

An  important  step  in  addressing  these  problems  would  be  the 
creation  of  the  integrated  ecological  monitoring  system  which  would 
include  space-,  air-  and  land-based  sensors,  all  transmitting  their 
measurements  to  a  common  data  bank.  Such  a  system  would  allow 
all  interested  governments  to  participate  in  this  monitoring  activity, 
even  if  they  have  no  direct  access  to  advanced  space-  or  air- 
deployed  sensor  system  technologies. 

Creation  of  this  sophisticated  system  whould  be  facilitated  if,  as 
national  security  expenditures  are  reduced  in  all  concerned  nations, 
components  of  the  military-industrial  complexes  can  be  oriented 
toward  support  of  this  work.  Quite  importantly,  some  present  and 
future  national  defense  systems  may  well  be  able  to  make  major 
contributions  to  the  functioning  of  this  global  ecological  monitoring 
system,  via  dual-use  approaches.  Specific  reference  is  made  in  this 
respect  to  ongoing  plans  for  air-  and  space-based  systems  for 
warning  and  actively  defending  against  ballistic  missile-based 
aggression. 
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